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FIG. 199.-The slngle-barhed arrows show the direction of the gradient current, as calculated for Massachusetts Bay ~ R.
Plll:IIl\l!lt~. June Wand 17, 1925.. The double-barhed arrows outUnll thll nontldlll circulation as it probably existlld at
the time, The broken curves give the density at the surface. 'For fUrthllr 'explanation see p.' 952
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Relative velocitill8 and direction' 01 the current, in MalllltJChU88ttB Bay, "FiBh Hawk"-'talionB, JUM 18
and 17, 19S5, calculated by R. Parmenter

SECTION I SECTION V

8TATIONS 35 TO 32. D18T1NCE, 37 KILOKETERB IlTATIONS 30 to 31. DISTANCJ:, 16 K1LOKBTBBS

6. 16 Southw~t.
3.43 Do.

(I)
STATIONS 31 to 32. DI8TANCE, 16 KILOMETERS

D~pth, m~ters

o • . _
10 _. ••••_•••• __ ••••
20 .,._ •• • __ "_,,,

V~loclty
(em. soo.) Direction

o ._•• .__• ..•••
10 _••• _._._•••__ ._.,_.
20 •__• __• __• • _

40 ._._ -,_,_, __,,_,_,,_76 _...__ ._... ..__

6.94 Southw~t.
4.18 Do.
1.62 Do.
.13 Do.

(I)

8TATIONS 18 TO lU. DISTANCE, 15 KILOKETBB8

STATlON8 32 to 33. DISTANCE, 18 KILOKETEB8

STATIONS 18A TO 32. DlSTANCB, 24 KILOKBTBR8

STATION833 to 34. DI8TANCE, 16 K1LOKETEB8

o .----.--- ..••- _'_'_110 _.__ •• •• • __
26 _._. • • ._••_

o .._. . . .
10 ••__ • •••_
20 ••••_. • _
40 • • •• _
60 _. __._ •• __ ••• ••••_

SECTION II

5. 671 Southeast.
4.24 Do.

(I)

7. 74 South~ast.
3.91 Do.
.63 Do..76 Northw~t.

(I)

o .. ... .__"'__ .._
10 •••••__._•••__•• •
20 __,.__._.__ ••• •••
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10 ._.__._••_••_. _
20 ••__••__ • •••
60 • •• •• ._.__•

2. OIl Southwest.
2.79 Do.
2.29 Do.
0.00

(1)

6.33 Northeast.
4.69 Do.
2.41 Do.

(I)

STATlON8 4 to SA. DI8TANCE,18 K1LOKETER8
i

SECTION III

8TATION814 TO 3. DlBTANCII,24KILOKETB1(S

o -.·--·--··.·.·.·-·-.1· '0. Olllj- Narthw~t.10 _. ••_•• __• __ • __•• 1.40 Do
22 ••__ .• ••••• _.____ (1)

...-'--~-------

8TATION83 TO 33. DISTANCE, lSKILOKETBB8

. -o __•••_~_. ,;_~_ ••_
10 _._••:_._. • __••••
20 _••_•••__• ..:.__••••_
60 ,._.__ •••••• ._

1.63 Northeast.
2.61 Do.
2. 31 Do.

(1)

SECTION VI

~O ::::::::::::C::::::
20 " ' __ " ....._
30 _••••• •••_. _

8.22 Southeast.
8.03 Do.
4.28 Do.

(I)

o .__••_••__... •
10 •••__••••• __•• __• __•
20 __••• ••._.,_.
340 _••_.__•••••••••• _

7.77
5.74
3.52

(I)

East.
Do.
Do.

8TATION83 TO 4. DISTANCE, 8 KILOKETEB8

SECTION VII

8TATION8 SA to 7. DISTANCE, IS KILOKETIIlRS

o .•_._ ..__....•.
10 _._. __ • __••• ._••_
20 ",,_,,__ , .••••__•••
30 ••• __•••• •

SECTION IV

1.92 North~8St.
4.98 Southwest.
4.47 Do

(1)

o •__ ._••••.••__ 1

10 •••••_._ ••• • _

1Assum~d stationary•
•Negligible.

1. 471 Southw~st
(I)

With. the entire column of water on the whole lightest (specific volume greatest)
along shore and heaviest (specific volume smallest) off the mouth of the bay at the
time, the direction of the gradient drift -was_ clearly anticlockwise around- the bay
and outward past the tip of Cape Cod (fig. 199), but also with a southerly component
crossing the mouth of the bay more directly from borth to south. A pool of low
density in Cape Cod Bay must have tended to produce a subsidiary clockwise eddy
occupying most of the area between the Plymouth shore and Cape Cod.

The calculated directions and velocities also $how a second but smaller eddy of
the '!lame sort centering over the southwestern edge of Stellwagen Bank, though this
would not appear from the distribution of density at the surface.
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Dynamic evidence thus suggests the persistence of. the general southerly drift
past this sector of the coast line through June, involving Massachusetts Bay, which
is corroborated by the drifts of a considerable number of bottles that were put out
in the bay by the Fish Hawk a month earlier.
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FIG. 2OO.-Dlstrlbutlon of density at th8 surface of the gUlf, July and August, 1914

JULY AND AUGUST

The rapid solar warming of the surface over the western arm of the basin leads
to the development of a pool of low density in the offing of Cape Ann by July and
August (figs. 200 and 201). The eastern part of the gulf, on the other hand, continues
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high in surface density throughout the summer, because of the strong tid~c'\ll!rents

thatcollstantly mix the surface stratum, as it warms; with colder and more salin~

water from below (p. 928), and because the indraft of slope water of high salinity is
directed into this side of the gulf. Consequently,the regional variatiOn in the density
of the upper 40 meters is wider in summer than at any other season, with the
fundamental west-east gradation reappearing from year to year in essentially the
same spacial relationship.

In April, and especially in May, the reader will recall, simple projection of the
density contours at the surface mirrors the genaral 9.ynamic tendency for the whole
body of water in the gulf, regional distribution being essentially similar downwfl,rd
through the whole column. This, however, is not the case in summer, because the
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F1G, 201.-Distribution of density at the surface. for the Inner part of the gulf, August. 1913

surface pool of low density in the offing of Massachusetts Bay is a superficial
phenomenon. In fact, the surface contour lines run almost at right angles to those
at 100 meter.s (fig. 202), which more nearly preserve the character of the preceding
months. The actual surface drift in this side of the gulf is therefore the component

. of a rathercompleA screwing motion. In the northeastern part of the gulf, however,
the surface state more nearly mirrors the regional distribution of density for the
whole column.

Unfortunately no one of oursummereruisl:lShas afforded the data needed for a
satisfactory mapping of density for the whole area... In the only summer (1914)
when the soiltheastern part Of the area was surveyed, the co&Stal belt (more impor
tant dyDltniically) was~eglecte'd. In every case, too,aUowance must be made for
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possible errors caused by the 'considerable period of time over which each survey
extended. ! The rapidity with 'which the density of the upper stratum may be
increased, if the surface be chilled by vertical circulation of any kind, makes it
unsafe ever to lay any stress on small regional differ~nces where tidal currents cause
as much overturning ofthe water as they do in parts ofthe Gulf of Maine.

The accompanying dynamic chart for the summer of 1914 (fig. 203) shows
the dynamic tendency toward circulation at the surface of the inner parts of the
gulf and of the waters off Marthas Vineyard for August and of the Georges Bank
Browns Bank region for that July. Unfortunately, these two divisions of the pic
ture are not strictly comparable because solar warming had been responsible for
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FIG. 202.-Density'at 100 meters, July to August, 1914. Corrected for compression

some slight decrease in the den.sity of the surface stratum from the one month to
the next, and for a very considerable decrease close to Cape Sable, where stations
situated close together but occupied 17 days apart differed by 0.4 in density. Never
theless, the general dynamic gradient proved so consistent for the gulf as a whole
for the two months that it has seemed justifiable to neglect the time interval in draw
ing the contour lines; the more so since the heaviest centers for July and Augu~t

proved almost exactly equal in dynamic height.
If the chart, so combined, be indeed typical of the season (as seems likely from

general knowledge of the temperature and salinity of the region), two centers of high
density (indicated as "low" on the dynamic chart) are now to be expected-the one
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overlying Browns Bank, the Eastern Channel, and the water off the mouth of the
latter; the other situated over the northeastern part of the basin; the two separated
by a slight potential elevation of the surface. Contrasting with these "lows," which

71' 7" ..' ... er e8'

FIG. 203.-Dynamlc gradient at the surface, July to August, 1914, referred to a base station In the Eastern Channel. The
curves are for every dynamlo centimeter. The picture south and east or the heavy dividing line Is for July; north
and west or It for August

are obviously the' vortices of anticlockwise circulation, is the high in the offing of
Massachusetts Bay. A slight gradient, west to east, is also shown from the north
ern low toward Nova Scotia in August; a steeper gradient of the same order north
ward towa.rd the coast of Maine. There is every reason to suppose that the water
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was then lighter still (i. e., the surface potentially still higher) all along the coast
westward from Mount Desert, where no observations were taken that summer.

Only in one small region did the dynamic contours for that July prove non
conformable to those of August~namely, in the immediate offing of Cape Sable.
Here a slope rising from Browns Bank across the Northern Channel gave place to a
potential dip next the cape in July, reflecting the high density of the cold water
next the Nova Scotian coast reminiscent of the Nova Scotian current of a month or
two earlier. Consequently, while the surface water over the Northern Channel was
then drifting toward the gulf, that next the cape was drifting away from it; but the
rising temperature of the next three weeks (combined with considerable freshening) so
decreased the density of this relict water that by mid August a rising slope was
recorded from German Bank in toward the cape, corresponding to the northerly
drift toward the Bay of Fundy with which so many drift bottles have journeyed.
Observations taken near Yarmouth, Nova Scotia, by Vachon (1918) in September,
1916, make it probable that in summer this sector of the coast line is normally
fringed by water relatively lighter than is shown on the chart for 1914 (fig. 200).

The distribution of density in the Bay of Fundy in summer has been studied by
Mavor (1923). Here the lightest water lies along the northern side in the upper 60
to 80 meters, the heaviest bottom water.banking up in the central part of the basin in
depths greater than about 100 meters. This type of distribution, as Mavor (1923,
p. 364) makes clear, must tend to develop a surface drift from east to west toward
the mouth of the bay along the New Brunswick shore. The "rising of the cold
(below 7°) and salt (above 33 per mille) water in the middle of the section" indicates,
as he remarks, an anticlockwise rotation of the bottom water guided by the contour
of the slopes, which is consistent with the bottle drifts (p. 868).

So long as the dynamic contour of the surface of the gulf is of the general type
shown on Figure 203, a generally anticlockwise type of circulation will tend to domi
nate the whole basin, centering some 40 to 60 miles offshore in the offing of Mount
Desert Island, with a subsidiary eddy, likewise anticlockwise, involving the Bay of
Fundy. The contour lines show that a southwesterly drift is then to be expected off
Mount Desert Island and past Penobscot Bay, but one constantly tending offshore,
veering rather abruptly southward and southeastward in the offing of Casco Bay and
so out across the basin.

Off Cape Ann, too, the dynamic drift tended to the southeast in August, 1914;
but a division was indicated there, with the coastal water recurving toward Cape Cod.

Comparison with the bottle tracks makes it evident that dynamic circulation of
this type corresponds very closely to the drifts of the bottles set out off Mount
Desert, as these have veered from southwest through south and east and so north
ward along the Nova Scotian coast (figs. 183 and 184). The center of this eddy
movement, however, seems to have been situated a few miles farther south and west
in 1923 than the dynamic chart (fig. 203) shows it for 1914.

These dynamic contoUl'S also correspond to the southeasterly component of the
tracks of bottles set out off Cape Elizabeth (figs. 180 to 182) and with the fact that
most of these turned offshore from the· beginning and did not parallel the coast line
southward toward Cape Ann, as happens earlier in the season.
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It is not so easy to reconcile the continued drifts of these Cape Elizabeth bottles
toward Nova Scotia and the Bay of Fundy with the dynamic contours, for the latter
suggest that any driftage from the northern coast of the gulf that reached the central
part of the basin would rather be drawn into the circulation around the heavy center
in the Eastern Channel, and so be carried outward around the eastern end of Georges
Bank. This, in fact, seems to have been the fate of some of the bottles set out off
Cape Ann and of most of those set out off northern Cape Cod in 1923 (fig. 176).
It seems reasonable, therefore, to conclude that by the end of July or first of August
of most years the zone of demarcation between the eastward drift around the southern
side of the northern heavy pool and the counter drift around the northern side of the
southern pool is located somewhat farther south than it was in August, 1914-not
far, in fact, from the line of monthly separation laid down on the chart for that year
(fig. 203). '

The distribution of density around the eastern slopes of Georges Bank affords
a striking illustration of the necessity for taking account of the difference in depth
between pairs of adjacent stations in the dynamic calculations, arbitrary though
this correction be (p. 934). Without the inclusion of this factor (p. 934), the dynamic
head between the low over the Eastern Channel and the high surface over
the neighboring part of Georges Bank would have been only about Ito 2 dynamic
centimeters in July, 1914 (except for one station at the extreme edge of the bank
station 10226-where an isolated pool of low density was recorded). Inclusion of
the difference in depth increases' this gradient to about 10 dynamic centimeters,
working out at a relative velocity of about 0.5 knot out of the gulf around the eastern
end of the bank (except as interrupted bya subsidiary clockwise circulation around
the light center, just mentioned), which is probably a closer approximation to the
truth.

The dynamic gradient along the southern edge of Georges Bank for July, 1914
(fig. 203), offers an explanation for the fact that none of the bottles from the lines
set out off Cape Ann and off northern Cape Cod, which have gone out of the gulf
around the eastern end of Georges Bank, have been reported from west of the longi
tude of Cape Cod, when so many set out to the south of the cape have gone in that
direction (p. 881; figs. 174 and 176). With the dynamic contours turning southward
to sea from the eastern end of the bank, and with the surface gradient rising from
longitude 67° to longitude 68°, the March state (fig. 188) is recalled.

The reasonable expectation with this dynamic distribution is that driftage leav
ing the gulf by this route would circle offshore somewhere abreast the eastern part
of Georges Bank, to be carried toward the northeast, finally, with the so-called
"Gulf Stream drift." It is probable, also, that at least three bottles that went to
England and to Ireland from the Cape Ann and northern Cape Cod lines of 1923
(fig. 176) followed this route.

The whole area of Georges Bank was comparatively dead water in July, 1914,
just as in March; consequently no dominant movement .is indicated across it either
into or out of the gulf, which is corroborated by the evidence of temperature and of
salinity. The bank as a whole is therefore made the center of a clockwise type of
dynamic circulation in July, just as the inner part of the gulf is of an anticlockwise
type.
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'fhe dynamic state is not sO clear for the southwestern'part aftha bamks area
in summer, where the riSe in temperature during the time interval between the two
cruises of 1914 (July 20 to 21; August 25 to 26) may have been \morethan e'ounter
balanced by some encroachmen.tof water of high salinity inwatdovertheshelf.
Consequently, the dynamic values for the offing of Marthas Vineyard for that Au
gust are not directly comparable· with those taken farther east duringthemollth pre
ceding. However, no gradient is suggested sufficient to account for the repeated
drifts of bottles westward around Nantucket Shoals from the vicinity of Cape Ood.

The dynamic relationship along the continental slope in the offing of' Marthas
Vineyard and eastward about to longitude 68° for July and August, 1914 (fig. 203),
recalls the March state (p. 939; fig. 188) so closely that a low or dynamic trough,
with the gradient rising to seaward as well as shoreward, may be taken as typical of
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FIG. 2Ot.-Dynamlc gradient along the continental slope, bottom to 100 decibars, July to August, 1914. O<ii:ltours for ev~ry

dynamlo centlDleter

this belt. Its circulatory implication has already been discussed (p. 939). _ At the
date of our August profile for 1914 the calculated velocity of the easterly or "Gulf
Steam" drift along the offshore e,dge of this low,and relative te the latter, was at
least half a knot off Marthas Vineyard, or aboutthe same asin March,)920 (p.9,39),113

which corresponds very well with the average velocities reported in this seCtor of the
so-called "inner edge of the Gulf Stream" by passing ships in sumni~r"", ,',,,

The dynamic contours at 100 decibars for that July and August (fig. 2M) sho-W
the easte;ly.set actually washing the continental slope to the. west of lo,ngitu~f~ ,~~~
then swmgmg. offshore. We have here a ready explanatIOn for, the ,fac~.,t~~~

water of high temperature and high salinity-the" warm zon.e "-usuallY bathes t~~
slope along this western section but is separated from the slope fart¥r\e~s~vv~r(l~y
the colder counter drift out of the Eastern Channel. ' ,'- .,.... .'

iI For the reasons stated above (p. 939), the calculation of velocity In this iellion C8Il be tllken ~y.. a:rOU)(I! approximatIon,.
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In August, 1914, the bottom water of the gulf, as represented by the dynamic
oontours at 150 deoibars (fig. 205), tended dynamically to drift across the basin from
northeast to southwest-:-i. e., from the Nova Scotian slope and the offing of the Bay
of Fundy toward the southwestern side of the basin, closely paralleling the Maroh
stat(l (po 941; fig. 190) . The mechanism by which the deeps in the offing of Cape Ann
are kept supplied with slope water that has pre'Viously entered the gulf is thus made
olear. However, no direct dynamic drift seems to have been operative through the
Eastern Channel in either direction at depths as great as this that July or August,
contrasting with the strong outflow along its western side at the surface at the time
(fig. 203; p. 958).

Flo. 205.-Dynamlo gradient, bottom to 160 declbars, 1uly to August, 1914. Contours for every dynamlo ocntlmeter

.To test the constancy of the dynamic state of the gulf from summer to summer,
a dynamic chart of the surface is also offered for August, 1913 (fig. 206, stations
10086 to 10106). Unfortunately this is not as trustworthy as the chart for 1914.
because considerable interpolation of values,both for temperature and for salinity,
W8.!3. necessary in its construction.. It is probable, also, that there was some error in
the one or in the other, as recorded for two stations in the eastern side of the basin
(stations 10092 and 10093), accounting in part for the contrast between the two.
Nevertheless, the general gradient that results is so consistent, from station to station,
that it may safely be taken as an approximation to the actual state of the northern
and western parts of the gulf at the time.
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Obviously, the center for the general anticlockwise gUlf ,eddy lay ,considerably
farther offshore in that summer than in 1914-c--accol"dingto the chart.,approximately
50 miles south of Mount Desert Island. The genel"aldriftin.,the northwestern and;
western sides of the gulf, then, more nearly paralleled the coast line from northeast to
southwest, and so southward past Cape Elizabeth towal"d Cape Cod., Under these
circumstances drifts might be expected more closely to approximllitethe tracks of the
bottles that went from the Bay of Fundy to Cape Cod in 1919 (p; 870 ),rather than'
to show the offshore trend characteristic of the series set out off Mount Desert and
off Cape Elizabeth in the summers of 1922 and 1923 (p. 895).
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FIO;206;-Dynamlc gradient at the surface, August 4 to 20, una, Oontours for every dynamic wntlmetet

In August, 1913, no data were obtained closer to the Nova Scotian coast than
German Bank; but a higher surface in over the latter than over the basin suggests'
the northward drift to be expected on this side of the gulf. As it happens, this,
general scheme is obscured by a rather complex interaction between light and heaVy
water over the eastern side of the basin, which may, perhaps, mirror nothing more
than some observational error at one or other of the two stations concerned (10092
and10093). "

Unfortunately, no observations were taken in the southern'or southeastarJl parts
of the area in August, 1913. However, the distribution of salmity (p.767) m~kes it,
probable that the heavy water 'in the OffiDg of Mo'unt Desert was then,entirely
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sll,1'1'Ounded by lower: densities to the south, and so separated from equally heavy
w,aterto be expected near the Eastern ChllinneI and through the trough of the latter,
just as was the case inJuly~a.ndAugust, 1914. The available data. thus suggest that
thedyna1nic tendency toward circulation continues regularly anticlockwise from
summer to summerin the northern and northwestern parts of the gulf,. thoughdif
ferences in the locllttion of its center of revolution a.nd in the regional distribution
of ,density off the western shore are correspondingly reflected in the stream lines.

AUTUMN AN~ WINTER

Progressive equalization of temperature taking place in the shoaler strata of the
gulf du,ring the autumn obliterates the pool of low density that characterizes the
offing of Massachusetts Bay in summer. As a result, the distribution of density
comes to conform more and more closely to that of salinity. In the midwinter of
1920-1921 (apparently a representative season), the upper 100 meters were less dense
around the coast than in the basin offshore, with the transition more abrupt in the
western side than in the eastern, and the values highest in the offing of Cape Ann
(station 10490).

A regional inequality of this sort must cau.se a dynamic tendency for the
coastal belt to drift parallel with the land anticlockwise around the gulf, much as in
spring (p. 942), producing a northerly set along Nova Scotia, westerly along the coast
of Maine, andsQJltherly from the offing Of Cape Elizabeth past Cape Ann to Mas
sachusetts Bay, relative to the underlying water mass. This latter (as represented by
the 150-meter level) then proved nearly uniform in density horizontally (i. e., was
nearly stationary). Unfortunately, no data are available for the southern or south
eastern parts of the area for midwinter.

The progressive mixing of the water that takes place as winter advances makes
the upper stratum more and more uniform, both horizontally and vertically, with
respect to density as well as in temperature and salinity, until by February it becomes
nearly homogeneous, as described above (p. 522), and the annual cycle is complete.

WIND CURRENTS

Seafarers have known, from the dawn of history, that the. wind sets up surface
currents often so strong that they must be taken seriously into account in navigation;
and many a good ,ship has been wrecked from ignorance of the wind current.

In .the Gulf of Maine. the motive effect of the wind is made most apparent to the
oceanographer by the upwellings of colder and salter water from below, which take
place along it~ western margin when the ,surface water is driven offshore (p.550).
Every fisherman along our coasts knows from first-hand experience that' strong winds,
blo1Ving from one'quarter or another, strengthen the ebb at the expense of flood-or
v:i~e y;ersa, its the case may be. ,
. The dynamic principle according to which wind currents are produced is extremely

simple: The wind d.rives the surface water before it, the motion of the latter being
propagated to lui.de'rlying strltta bY the internal friction of the water.. Once in motion,
the water,as Nanse~ (19Q2)andEkman (1902) have pointed out, must'be deflected
by the effect of the earth's rotation. Nansen's (1902) observations on the drift of
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Arctic ice, with subsequent .studies of currents at lightships and analyses of wind and
drift at localities widely separated in the Baltic, North Atlantic, Mediterranean, North
Pacific, and Adriatic unite in proving that the wind drift does,in fact, average to
the right of the wind in the northern hemisphere, to the left of it in the southern, as
theory demands.

According to Ekman's (1905) more recent mathematical analysis, the surface drift
in a free ocean of unlimited depth will be deflected 45P to the right of the direction
of the wind in the Northern Hemisphere, more and more to the right with increasing
depth, but decreasing correspondingly in velocity until a level (the so-called" fric
tional depth" is reached where the drift is opposite the wind but at only about one
twenty-third the strength of the surface current. The depth of this level depends
on the strength of the wind. and on the latitude; theoretic calculation for homogene
ous water of a specific gravity (1.025) approximating that of the shoaler water of the
Gulf of Maine (Smith, 1926, p. 47, Table 14) locates it at 45 to 90 meters for the
latitude of the Gulf of Maine, with winds ranging in strength from 15 to 20 nautical
miles per hour (Beaufort scale, 3 to 4).

The Gulf of Maine lies within the belt .of variable winds, frequently reversing
in direction. The length of time required for the full development of a wind current
is therefore important. This is affected by many factors; but Ekman's mathemati
cal study with the measurements of wind and currents, which have been made at
lightships in various seas, makes it almost certain that only a few days are required
at the latitude of the Gulf of Maine. It is therefore reasonable to assume that
winds prevailing from a given quadrant of the compass for 50 to 70 per cent of the
time, such as actually blow over our gulf, are sufficiently constant in direction to
playa major r61e in governing the circulation of at least the upper stratum of water,
if not of the deeper levels.

If, then, the water of the gulf were homogeneous, free to move in any direction,
and considerably deeper than the" frictional depth," moderate winds, blowing com
paratively steadily from one general direction for a few days, should set the whole
upper 45-90 meters in spiral. Actually, however, the vertical stability and generally
stratified state of the water of the gulf tend greatly to limit the depth to which
wind currents may be expected to penetrate downward.

The angular deviation of the wind current from the direction of the wind may
also differ widely at sea from the theoretic expectation. If the depth of water be
less than the frictional depth, the angle will be less; and while this limit·ation does
not affect the development of wind currents in the basin of the gulf, it does affect
the coastal belt out, say, to the 40 to 50 meter contour. The vicinity of the coast
line, with the contour of the bottom, also governs the directions which surface drifts,
set in motion by the wind, must actually follow. The effects of these influences
have also been attacked mathematically by Ekman (1905); but, as Krummel (1911,
p. 469) has emphasized, so many variables, which can not be exactly measured,
enter in that the surface currents which the wind has actually been found to set up
in other coastwise localities, in comparable latitudes,still afford the best available
indication of what is to be expected in the Gulf of Maine.
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Long series of measurements of the currents at various lightships in the Baltic 9'
have shown the nontidal surface drift averaging about 30° to the right of the wind,
and much more often to the right than to the left. Analysis by Forch (1909) of the
relationship between the wind in the eastern Mediterranean, and the drifts there, as
reported in ships' logs for the Arabian Gulf by Galle (1910), have brought out a
corresponding tendency for the current to set about 40 to 60° to the right of the
wind. 95 According to the current tables published by the United States Coast and
Geodetic Survey (1923), local winds off the eastern coast of the United States like
wise produce currents setting about 20° to the right of th~ wind direction at a veloc
ity about 131 per cent of that of the wind. 116

The Baltic measurements just mentioned had already proved that the current
sometimes sets to the left of the wind, due, no doubt, to the effect of the coast
line. This relationship between coast line and wind current has been brought out
very clearly by a recent investigation of the currents at five lightships along the
Pacific coast of the United States by the Coast and Geodetic Survey. For a
detailed account of these observations the reader is referred to Marmer (1926 and
1926a). In summary they are as follows: Offshore winds and winds parallel to the
shore, if having the latter to the left, produce surface currents averaging 20 to 25° to
the right of the wind; but if the wind blows against a coast line lying to the right
of its track, at an angle of 45° or less (i. e., a southwest wind against a north and
south shore line), the current is deflected to the left as it strikes the coast, as might
naturally be expected from ordinary observation on the behavior of the tides.

The observations tabulated below (p. 964) for Portland lightship also show the
nontidalcurrent drifting to the right of the wind during months when winds blowing
toward the southern half of the compass favor the dominant southerly set; When
the wind blows toward the north or northeast against the current, the latter mayor
may not be reversed. If it is, the resultant set may be either to the right of the
wind or slightly to the left of it, depending on the complex interaction between
direction and strength of wind, nontidal set, and the trend of the coast line.

Dominant Burface Bet and prevailing wind at Portland lightship

Month CUlTent- Wind- Current Current
to right to left

~---------~--'I---------I---------------

1913Ootober . S.67° W S.2° E _
November ,____________________ S. 31° E____________________ N. 84° E _
December •• S. 11° W S. 50° E _

69° _
65° _

61
0

----_. ----

- The directions are those toward whioh winds and ourrents set. For full data see p p. 861 and 862•

.. Dlnklage (1888), Witting (1909), summarized by Krilmmel, 1911, p. 451.
II For theoretlo disCussion and explanation ofmodernmathematioal methods of oaloulatlng wind oUlTents'see Ekman (1905),

Krilmmel (1911), Sandstrllm (1919), and Smith (1926)•
.. This statement has as Its basis ourrent measurements taken at a large number or localities, some of which are discussed above

(p.963).



PHYSICAL OCEANOGRAPHY OF THE GULF OFlIlAINE 965

The following tables, supplied by-theUnited States and Canadian weather bu
reaus, show the prevailing winds, by months, for several stations around the coast of
the gulf and over the latter.

Average percentage of wind8 from each direction (to year8, 1911 to 1920)

BOSTON, MASS.

Month North N~~r- East South· South South· Wfst North.
east west weet

--------------------1.-------------------·--

,~:l~?_-::::-:::::E:::::::::::::::::::::::::::::::::::::::::
10 6 2 6 3 28 28 a
11 6 • 3 6 17 31 :H
12 7 6 6 8 17 24 20April •__________"____________________________________________
9 11 12 7 6 16 18 21May_____eo' ___• _____• _______________ • ___ • ___________________

8 9 13 8 8 21 18 16June. _____________•________________•_____________________ ._"" 10 9 16 6 6 23 18 11July ________•_________________•________••____________________
6 6 10 6 8 33 21 12August___•______~_________•__________________________________ r 8 10 7 11 26 18 14September_____________,,___________•___•__________________••_

11 7 6 8 9 22 19 18
October 9 7 7 7 10 23 20 17
Novemt>er::::::::::::::::::::::::::::::::::::::::::::::::::: 10 • • • 7 20 32 IIIDecember _____•_________•__e. _.__ • __ • _. ___ • ________________ •

10 4 3 3 6 16 32 27
Average for 3 winter mOllths _.___•___ •_____ •___•_______ 10 6 3 4 4 19 30 26Average tor 3 summer months___•____._••__________•••• 7 8 12 6 8 27 19 13Average tor year ••______________________________•____._

9 7 8 6 7 21 23 III

PORTLAND, ME.

&~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::
tfa~l-::::::::::::::::::::::::::::::::::::::::::::::::::::::::June__._. • • • _
July •__ • • _

te~fe:~ii::::::::::::::::::::::::::::::::::::::::::::::::::October _
November " "" _
December •__~ • _

Average for 3 winter months _
Average for 3 summer months ._.__
Average tor year • • • _

21
22
17
18
12
10
11
9

14
15
18
21

22
10
16

6
4
6

12
10
11
7
7
7••4
5
8
7

1 3 6 19 19 24
1 4 8 17 19 24
3 6 13 15 18 23
6 4 13 13 14 20
9 7 21 14 12 16

10 8 18 14 13 16
7 6 25 19 16 10
9 8 23 18 11 14• 5 18 19 12 20
4 6 15 22 15 III
2 4 8 24 19 21
1 3 6 21 19 26

1 3 6 19 19 26
9 7 22 17 13 13
5 5 14 18 15 III

EASTPORT, ME:

January " • • • • _

::~~::_::::::::::::::::::::::::::::_:::::::::::::::::::::::
tf;~I:::::::::::::::::~::::::::::::::::::::::::~:::::::::::::June • • _
Iuly • •__._•• • • • '_" _
August 1 • • • ••_
September , ••__._. • • _
October • • ._. ._. _
November •• •_...._.__• •_. __••---. ••
December • •• _

Average tor 3 winter months. • • • _
Average tor 3 8ummermonths. •__• •. ,_ ••Average for year • • •• • _

lOne per cent calm.

8951-2~2

11
11
10
12
10
6
6
4
II

10
10
14

12
5
9

7
II
8

14
11
12
9
9
6
6
9
7

8
10
9

5 4 8 17 27 21
4 4 6 16 28 22
5 5 13 17 20 22
8 3 17 16 13 17
6 3 30 16 9 14
7 4 31 15 11 14
3 2 40 21 8 9
4 3 38 18 10 13
6 3 22 21 12 21
5 2 22 20 14 21
4 3 II 24 21 20
6 4 6 13 27 28

6 4 7 15 27 22
5 3 37 18 10 12
6 3 20 18 17 18

• Two per cent calm.
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Average percentage of winds from each d~rection (10 years,1911 to lBBO)-Continued

YARMOUTH, NOVA SCOTIA

Month

~~~~:::::~:::::~::::::::::::::~:::::::::::::::::March••.• .• ._•• ', •••• ••__• •

~;::::::::::::::::::::::::::::::::::::::::::::~:::~~June. __ ••_•••_. _. • •__•• . •• .'_
July •__•__•_•__ •_. •_. •__••• • ._

~:=~ber::::::::::::::::::::::::::::::::::::::~::::October _."__ • • • ._. __._••_• _

~=~:::::::::::::::::::::::::::::::::::::::_::::
Average for 3 winter months. •• __.,_.__• •
Average for 3 summer months •
Average for year ._•• •__•••• •__

North North· East South· South South· West North· Calmeast east west west

--------------
16 12 10 9 6 10 6 30 2
16 13 9 8 7 7 7 29 4
17 9 7 7 9 11 10 26 4
13 10 10 8 9 12 13 20 6
11 6 6 10 16 18 16 16 2
8 3 6 8 20 20 16 14 6
6 3 4 6 20 31 14 8 8
6 2 5 6 20 23 11 14 18

13 7 6 7 14 15 11 15 12
15 8 9 7 14 18 10 13 6
15 12 10 5 6 14 11 23 4
16 14 10 8 5 10 5 30 2

16 13 10 8 6 9 6 30 ........--..
6 3 5 7 20 25 12 12 ...- ........-

13 8 8 7 12 16 11 20 .....-..........

Five-degree square, including Gulf of Maine, from pilot charts

Month Percentage of winds from the most
frequent quadrant Month Percentage of winds from the most

frequent quadrant

January •• •• • North to west, 63.
February ••••• . __•• North to west, 73.
March ._.__ North to west, 67.
April. _" "'__. North to west, 58.
May • ._••.• • West to south, 50.
June •• • •__ West to south, 45.

July • .._. __• West to south, 68.
August ._. West to south, 50.
September. __••• ._. Northeast to northwest, 49.
October•__._. •••_ North to west, 68.
November ••_._. North to west, 64.
December • .,._ North to west, 63.

These tables may be briefly summarized as follows:
Along the western and northern shores of the gulf the wind blows most often

between southwest and north in winter, averaging· about northwest. In summer
southwesterly and southerly winds prevail. On the eastern side of the gulf the
wind averages more westerly (south to northwest) in summer, northerly (between
northwest and northeast) in winter. Over the offshore waters of the gulf, where
the direction of the wind is' not so much influenced by the diurnal warming and
cooling of the land, the prevailing winds are between west and north (though with
requent reversals) from November to April; between west and south from June to
August; more variable in late spring and again in early autumn.

In summer, by theoretic expectation, winds of this character would tend to
produce a general drift of the surface water about 20° to 45° to the right of the
octant, north to northeast-i. e., toward the northeast and east. Thus, the prevail
ing winds favor the general drift out from the western side of the gulf and eastward
across the southern part of the basin toward Nova Scotia, which prevails at that
season (p. 974). Striking Nova Scotia, this wind current would tend to bank up
against the coast, raising the level of the sea slightly. Thereupon hydrostatic
forces are brought into play, dynamically, against the wind; but any resultant
movement of the water out from the land being in turn deflected to the right by the
earth's rotation, a northerly drift might be expected to result along Nova Scotia,
and in this instance theoretic expectation agrees so well with the drifts of bottles
actually 'recorded that the prevailing southwesterly winds of summer certainly
assist the surface drift from south to north, which characterizes the eastern side
of the gulf at that season, though as certainly not the only motive force for it.
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Thus, the wind then tends to act as a motive force for· the .southern and eastern
sides of the Gulf of Maine eddy.

It is obvious, however, that no matter how steadily the wind blew from the
southwest it could not drive the .entire surface of the gulf eastward unless the water
were nearly enough homogeneous to allow a. sinking current to develop in the eastern
side, with the deeper stratum so fed flowing back from east to west, to well up again,
in turn, in the western side. Circulation of this sort probably does take place
to some extent along the Nova Scotian side of the gulf, in the B.ayof Fundy, and
along the coast of Maine east of Mount Desert, where active tidal currents keep
.the water so thoroughly stirred that it has little stability at most times ofyear.
It is certain, also, that offshore winds do cause more or less upwelling along the
western shore line, but the basin of the gulf as a whole,with its western and north
western margins, is so stable vertically that hydrostatic forces very strongly oppose
any such "jibing," as Sandstrom (1919) terms it. Consequently, any constant
movement of the surface water northward toward the B.ay of Fundy would tend to
cause an "overflow" in the shape of a westerly drift along the coast of Maine-i.e.,
against the winds prevailing in summer.

It is obvious that if the water be. in stable equilibrium, southwesterly winds
might or might not set a closed circulation of this type in motion, depending on
their relative strengths and constancy in various parts of the gulf; depending, too,
on the balance in various parts of the gulf between the hydrostatic forces opposing
jibing and the tendency. of the wind to cause that process, as just explained.
To value these several factors will require a knowledge of the gulf and of its winds
much more intimate than can yet be claimed.. It is <:ertain that With winds reversed.
as often as they are over the gulf the balance varies constantly. However, the
preceding analysis does make it clear, I think, that any eddying circulation which
the southwesterly winds of summer might set up in the surface stratum of the gulf
would shortly assume· the anticlockwise character that, by evidence of ,more direct
sorts,does actually dominate its basin. Consequently, the summer winds parallel
the hydrostatic forces set in operation by regional inequalities of density in their
generaF effects to this extent.. On the other-hand, the current flowing southward
and out of the gulf past Nantucket Shoals, which forms part of the overflowfrom
the gulf, is at right angles to the potential wind drift, hence holds its dominant set
in spite of the prevailing wind. Neither can the wind beheld responsible for the
westerly drift of slope water along the continental edge in summer,becausethls
current sets directly against the drift which the prevailing southwesterly winds
would tend to produce there.

The wind current, as it extends its effects deeper and deeper below the surface,
will turn more and more to the right of the wind (losing, also, in· velocity bY'
geometric progression) ; also, with increasing. depth the gulf becomes more and more
nearly inclosed, so that any currents, however set in motion, are more and more
directed by the contour of the bottom.

The depth to which currents of wind origin do actually penetrate in. the Gulfo!
~ine is therefore of immediate interest. Unfortunately, no mathematical method
yet suggested can measure this, even approximately. However, i,t is certain that
the stable state of the water of most parts of the gulf ordinarily confines wind
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currents too. stratum much shoaler than the theoretic" frictional depth" as calculated
by Smith for homogeneous water at corresponding latitudes (p. 963);

With ana\l"eragewindstrength of 3 to 4, by the Beaufort scale (a fair average
from the gulf in summer), this depth is set by him as about 43 t() 70 meters at
latitudes 400 to 500~ It is not likely, however, that· the wind ever sets water as
stable as that of the western side of the gulf in motion half so deep as this during
the brief. periods when it blows steadily from anygiven direction ata strength as
great as 4; on the Beaufort scale (about 20 nautical miles per hour), during the
sunimermonths. With the more usual summer breezes no stronger than 10 to 15
miles per hour (2 to 3 on Beaufort scale), the frictional depth must be even smaller.
Frequent reversals of the wind direction, with periods of calm, also further hinder
the pr()pagation of wind currents downward into the underlying water. On the
whole,then, it is unlikely that wind currents are effective deeper than 10 to 20
meters in the gulf in summer, except perhaps during brief periods of windy weather.
Even if this limitation be too small it leads to the important conclusion that what
ever currents may be set up in the gulf in summer by the wind are confined to 8.

very thin superficial stratum, and that the dominant anticlockwise and estuarine
circulation of the deepwater below the 40 to 50 meter level is caused by hydro
static forces and by the tidal oscillations (p. 970).

The pulses of slope water into the gulf via the trough of the Eastern Channel
are equally independent of the wind.

In winter the winds of the gulf of Maine area blow stronger (average about 3 to
5 on the Beaufort scale), and the prevailing quarter is northwest (p. 966). Winds of
this character tend, theoretically, to drive the surface water of the whole gulf out to
the southward, toward the open sea. Probably it is this prevalence of strong off
shore winds all along the North American seaboard, from Chesapeake Bay to the
Gulf of .Maine, during the cold season, which is primarily responsible for the reces
sion of the tropical water from the edge of the continent during autumn and winter,
their cessation· allowing its inshore movement in summer. The prevailing north
west winds of winter tend, therefore, to strengthen the dominant southerly drift
·along the western side of the gulf. With the coast line trending north and south,
thedefl.ective effect of the earth's rotation gives a long-shore character to currents
caused· by winds from this quarter, except 80 close in to the land that the whole
depth-of water is less than the frictional depth. Under these last conditions (by
Ekman's calculation) the wind current will set more nearly with the wind than in
deeper water offshore. 97

Consequently, the prevailing winter winds from the northwest quadrant do not
tend to cause any general or constant upwelling along the coast sector from Cape
~nn toOape' Elizabeth except within 2 to 3 miles or so of the land, where the water
isshoaler than one..fourth the assumed frictional depth of· 50 meters. This is cor
roborated by our station data, but upwellings,..suchasare actually recorded (p. 588),
necessarily tend to follow these same west to north· winds along the north shore of
Massachusetts Bay.' This same tendency for water to well up from below must
operate spasmodically throughout the winter all along the coast of Maine, where

..,i Theoretically, 21.5~ to the right ot the wlttd.U the depth of water be o~e-fourth the frictional depth•.
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prevailing winds (and the strongest winds), between west andnOl'th, drive the
surface water offshore to the southward.

By this reasoning wind currents go far to explain the very interesting fact that
in April the freshening effect of the .spring freshets is so much more evident (in low.;.
ered salinity at the surface) along the coast sector west and south 'of. the Kennebec
than it is off Penobscot Bay (fig.10l). Thedischarges from the former,from the Saeo,
and from the Merrimac, driven southward by the prevailing northwesterly winds of
March and April, parallel the trend of the coast and so preserve the identity. of the
coastwise belt of low salinity. Off Penobscot Bay, however, the more or less active
upwelling that must follow this same southerly drift off this west-east coast line;
combined with tidal stirring, tends to prevent the development of so fresh a band

. next the land, but at the same time to carry the least saline water farther out from
the land. The distribution of salinity at the Rurface for March and April, 1920
(figs. 91 and 101), is of this sort.

It is probable that the development of a tail of very low salinity from the St.
John River southward across the Bay of Fundy in April (p. 808) similarly reflects Ii

southerly set caused by the northwest winds, which often blow strong there during
the first month of spring, though their average direction veers through west to
southwest during April.

The pool of low-surface salinity spreading out to the southwest from NOY&
Scotia, which appears On the surface chart for March, 1920 (p.703; :fig. 91), like
wise finds plausible explanation as a wind-driven drift out from the bays sQuth·of
Yarmouth, where northerly winds prevail in February (p. 966). .

The effects of the winter winds are more puzzling in the eastern side of the basin
of the gulf, where prevailing west-north winds tend to produce a southeasterly ot
southerly drift at the surface, but where the evidence of salinity and temperature
points to a movement in just the opposite direction-i. e., northerly toward the Bay
of Fundy in winter as well as in summer (p. 910).

It is evident here that although strong northerly winds may and no doubt do
temporarily drive the surface water southward, the general dominant drift is caused
not by the wind but by other forces (p. 976) strong enough to overcome the wind
effect in the long run. Consideration of the depth to which wind currents may be
set in motion corroborates this conclusion, because the frictional depth of the average
winter wind of about 4, on the Beaufort scale, is theoretically only about 67 meters.
Actually, the water of the eastern aide of the gulf not being homogeneous, the depth
of the wind current will be something less than this-perhaps 50 meters with the
state of stability prevailing in winter. The thicknessof the stratum which the wind
can set in motion at an appreciable rate is still less.

According to the long series of observations on win<\ and current that have been
carried out by the United States Coast and Geodetic Survey, the velocity of the wind
current is 1.5 to 2 per cent that of the wind-say, about 0.4 knot, with a wind. 0[4
(Bea~fort scale, 20 nautical miles per hour). Smith's table of theoretic velocities
(Smith, 1926, p. 46, Table 8), applied to a current of this strength with assumed
fri~tional depth of 50 meters, gives a residual current of only 0.2 knot at a depthof
10 meters, about 0.15 knot at 20 meters, and 0.07 knot at 30 meters. TheOretically
(in a free ocean), in the example just stated the current at .10 meters should set 36°
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to the right of the surface current, the water at 20 to 30 meters 72 0 and 108 0 t<J
the right of it, respectively.

This calculation shows that even in winter wind currents are virtually negligible
in the Gulf of Maine at depths greater than, say, 20 meters, and so weak at 10 to
15 meters that they can oppose but little resistance to hydrostatic forces or to tidal
oscillations (as deflected by the earth's rotation), which may tend to drive the water
in the opp.osite direction.

The general effect of the wind on the circulation of the gulf may be summarized
as follows: In summer the prevailing southerly~southwesterly winds tend to main
tain the anticlockwise circulation of the surface water, so far as they are effective at
all in producing a constant circulation. It is probable,also, that the easterly set
caused by the wind is chiefly responsible for the accumulation of the surface pool of
high temperature, though low salinity, in the offing of Massachusetts Bay, which is
characteristic of July and August. The outflow that takes place southward past
Cape Cod and over the eastern end of Georges Bank, however, is against the prevail
ing wind. In winter the prevalent northwesterly winds assist the southerly drift in
the western side of the gulf and are the chief cause for the wider dispersal of water
of low salinity off its northern shore than off the western, but the general movement
of water inward (northward) along the eastern branch of the basin is contrary to
the wind.

Winter as well as summer wind currents are confined to the upper 10 to 20
meters. Consequently the dominant circulation of the deeper strata does not receive
its motive power from this source. . .

HORIZONTAL TIDAL OSCILLATIONS AS DEFLECTED BY THE EARTH'S
ROTATION

Huntsman (1923, 192380, and 1924) recently has suggested that the tidal oscilla
tions deflected by the effect of the earth's rotation are the chief motive force for the
great eddies, anticlockwise and clockwise, that occupy the basins and circle about
the islands and submarine banks in high latitudes. In his own words (Huntsman,
1924, p. 278), "the rotation of the earth" acts" as an imperfect valve in diverting the
ebb and flood toward opposite sides of the channels and basins," thus causing a bal
ance of inflow on the one side, of outflow on the other.

That the earth's rotation must exert a deflective effect on the tidal currents is
beyond dispute. It is equally clear that if the oscillatory (back and forth) move
ment of ,the tides of any partially inclosed basin be altered by any agency into a
progressive forward movement,the current, like any other, will be held against the
right-hand bank in the northern hemisphere by the deflective force of the earth's
rotation, and thus circulate' anticlockwise, as Huntsman states. Furthermore, the
deflective effect of the earth's rotation as it affects the tidal oscillation, if effective
at all inthis respect, must be most definitely so in regions where tidal currents attain
considerable velocities at the strength of flood and ebb, as they do in the Gulf of
Maine.

Beyond stating this proposition and certain applications of it to definite regions,
Huntsman has not yet published any discussion of the dynamic principles involved,
nor am I able to give it the physical analysis necessary for its proof or disproof.
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However, there are certain grounds for concluding that Huntsman's theorem is prob
ably effective in basins sufficiently inclosed, and that if so, the tides and earth rota
tion combined must have an unceasing pumping effect, working season in and season
out on the following principle:

In the open sea, with no barrier to the free movement of the water, the rotation
of the earth will merely change the track of ebb and flood (if flowing back and forth
with equal velocity) from a right line to a closed ellipse; but in an inclosed basin,
open to the tides only at one side, the case becomes altered by the fact that when
the tide is flowing in the water is confined and prevented by the right-hand shore
from eddying to the right. Consequently, the band of water closest the land on that
side must either flow farther in, parallel to the coast, than it would if unconfined, or
it must rise higher against the bank. No doubt both results actually follow. When
the water neAt the land is so diverted from its normal path water farther out toward
the center of the basin is correspondingly prevented from eddying to the right.
Consequently, the effect of the shore line, in turning the flood tide to the left from
the track it would follow if free to flow in any direction, extends far out to sea from
the confining bank against which it presses. Under such circumstances the deflec
tive effect of the earth's rotation tends to transform what is fundamentally an
inshore current into a drift flowing into the basin in question, paralleling the
shore line.

In the opposite side of the basin, which lies to the left of the flood tide, setting
inward, this deflective force tends to turn the inflowing current away from the shore;
consequently, it is reasonable to assume that the flood will not flow as far inward as
it would otherwise. When the tide begins to ebb out of the basin conditions nat
urally are reversed, the ebb being driven against the coast, which is to the right of
it (but to the left for the flood), and so carried farther out, but turned away from
the side against which the flood was pressed as it flowed in.

The mobility of the water makes the picture exceedingly difficult to visualize or
to represent by any diagram, and very likely complicated by vertical movements
screwing forward, which I can not attempt to reconstruct; but as a net result it is
reasonable to expect the flood to flow in farther than the ebb makes out in that side
of the basin which is to the right of an inflowing current, and for the ebb to flow
out farther than the flood makes in, in the opposite side. With a differential of this
sort established an eddying movement would necessarily follow, forced to assume
anticlockwise form by the confining shore line, in pla~e of the clockwi~e character
which the rotation of the earth would give it if not so opposed by the coast line or
by the contour of the bottom. Translated into terms of the Gulf of Maine this
would call for a dominance of flood over ebb (hence a northerly component) in the
eastern side and a dominance of ebb over flood (i. e., a southerly component) in the
western, such as has actually been demonstrated by drift bottles and by measure
ments with current meters.

Tidal currents in the gulf of Maine, the reader will recall, run nearly as strong
right down to the bottom of the trough as they do at the surface. Consequently,
Georges Bank, confining the basin on the south, should act as a coast line toward
the deep tidal circulation, producing a west-east drift paralleling its northern slopes,
if tl1.e foregoing analysis be correct. Here, again, the theoretic expectation is actually
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reproduced by the drifts of bottles that have crossed the southern side of the gulf
from west toeast (p. 886), corroborating Huntsman's (19230., p. 18) conclusion that the
dominant circulation in basins of this sort is kept in motion by. the deep currents,
not by the movements of the surface water. The clockwise drifts, which have been
found to circle (or partly circle) several of the submerged banks (Georges, for
instance (p. 974), and Nantucket Shoals), are also equally good evidence of dominance
of the general circulatory scheme by the current flowing over the bottom, which the
banks deflect just as islands would.

SUMMARY OF THE HORIZONTAL, NONTIDAL CIRCULATION OF THE
GULF OF MAINE

The nontidal circulation of the Gulf of Maine (fig. 207) is essentially estuarine
in type, as might have been expected from the contour of its bottom as well as from
the trend of its coastline and from the large volume of fresh water discharged from
the rivers tributary to it. The very considerable outflow from the gulf takes place
at and near the surface-southward and westward past Nantucket Island and Shoals,
in part, but in part as a clockwise movement circling around the eastern part of
Georges Bank.

The evidence marshaled in the preceding pages-measurements with current
meters, drifts of bottles, temperatures, salinities, distribution of the plankton in the
superficial waters, and dynamics-can be harmonized with one type of doniinant
circulation only-a general anticlockwise eddy· around the basin of the gulf.
The demonstration of this, named by Huntsman (1924) arid by me the" Maine" or
"Gulf of Maine" eddy, with all it implies in its biological bearing, is perhaps the
most interesting result of the joint explorations of the gulf.

The circulatory features most clearly established within the gulf are as follows:
The eddying drift is operative throughout the year but differs in velocity, and

generally in detail, from season to season. It is also complicated by subsidiary eddy
ing movements in the Bay of Fundy, Massachusetts Bay, Vineyard Sound, around
Nantucket and Nantucket Shoals, and around and over Georges Bank, which are
clockwise around these shoals but anticlockwise in the bays and basins, as Huntsman
has shown to be the rule in northeastern American waters.

In the late summer and early autumn, when our information is the most exten
sive (fig. 207), the surface stratum of the inner part of the gulf eddies anticlockwise
around an {trea of high density, the precise location of which shifts, from summer to
summer, from the offing of the Bay of Fundy to a center in latitude about 43° to 43°
30', 60 to 70 miles southerly from Mount Desert Island.

The eastern side of the circling movement follows so definite a track northeast
ward and then northward, paralleling the coast of Nova Scotia, that at least 8 per.
cent of all the bottles yet put out in the gulf off Cape Ann and to the northward are
known to have followed this route, no doubt with others not reported for one reason
or another. The large number of bottles that have stranded on that coast shows a
strong tendency inshore. This Nova Scotian side of the Gulf of Maine eddy also
receives water in some volume from the dead zone off Cape Sable in summer, and
in some years a westerly drift past Cape Sable into the gulf of Maine persists from
spring through summer.
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A definiteindraft into the southern side of the Bay of Fundy along its Nova.
Scotian shore is sufficiently demonstrated. However, this involves only the outer
most edge of the Gulf of Maine eddy, the inner part of which continues northward
across the mouth of the bay, a route followed by some of the bottles.

FIG. 207.-Schematic representation of the dominant nontldal circulation of the gulf, July to August

Within the Bay of Fundy the water eddies inward along the Nova Scotian side,
out.ward along the New Brunswick side and to the southward of Grand Mana.n
Island. However, there is some evidence that the latter forms the vortex of a
second eddy of the opposite sort (clockwise) carrying water inward to the Bay of
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Fundy along the Grand Manan shore of the Grand Manan Channel, with still
another counter movement outward (westward) along the northern shore of the
channel.

Bottle drifts identify the coastal belt between the west end of the channel and
Petit Manan, some 35 miles to the westward, as to some extent a dead zone (p. 907)
intervening between the coast line and the inshore edge of the gulf of Maine eddy;
but the latter approaches close to the outer islands off Mount Desert.

In most summers the belt of surface water involved in the Gulf of Maine eddy
is much broader in the western side of the gulf than in the eastern, with the general
set more variable and its velocity smaller. As a rule a general tendency prevails
for the surface water to move out from the shore all along the coast from Penobscot
Bay to Cape Ann during July and August. Under these conditions a sellond dead
area develops off the mouth of Casco Bay, with the water generally setting in the
opposite direction (easterly or northeasterly) across it. A few miles farther out,
however, bottle drifts and dynamic contours unite to show a decidedly definite
continuation of the eddy southeastward and eastward across the basin, and so around
again to Nova Scotia, dominating this side of the gulf north of an imaginary line,
Cape Cod-Cape Sable.

This state is illustrated by the bottle drifts for 1922 and 1923 and by the dy
namic gradients for the summer of 1914. In other summers (typified by 1913 and
1919) the westerly and southerly component of the Gulf of Maine eddy parallels the
general trend of the coast line more closely as far as Cape Ann, even involving
Massachusetts Bay.os

Somewhere in the offing of Cape Cod a division takes. place between the outflow
out of the gulf to the south and an easterly drift along the northern side of Georges
Bank, the latter, as a whole, being the center of a clockwise system of circulation.
As far as longitude 68°, or thereabouts, this easterly drift parallels the neighboring
side of the Gulf of Maine eddy; but to the east of this there is a definite separation,
with the water next the bank drifting around the eastern edge of the latter and so
out of the gulf at considerable velocity, a fact made evident by bottle drifts as
weI! as by dynamic evidence. Some clockwise movement is also to be expected
around the shoal part of the bank; otherwise the latter is comparatively dead.

The bottle drifts, combined with current measurements, show the southerly
outflow from the western side of the gulf continuing around or across Nantucket
Shoals and so westward along the southern shores of New England and New York.

An easterly set has been found dominant in the entrance to Nantucket Sound,
between Nantucket and Monomoy, in the only summers of record, contributing to
the circling movement around Nantucket but not to the Gulf of Maine eddy. If
this condition prevails as constantly as now seems probable, the local circulation of
the water offers a reasonable explanation for the rather abrupt general division be
tween the waters west and east of Cape Cod, biologic as well as hydrographic.

Bottle drifts suggest that this easterly outflow from Nantucket Sound is given
off from the southern side of an anticlockwise type of circulation that involves the
sound as a whole; but the tidal currents run so strongly there that more informa
tion is needed before this can be stated positively.

II Vida the drifts of bottles from the Bay of Fundy to Cape Cod In 1919.
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In some summers, if not in all, the westerly drift just mentioned involves the
surface water across the whole breadth of the continental shelf in the offing of
Marthas Vineyard and Nantucket. This, however, can not be regarded as a direct
continuation of the outdraft from the gulf around the eastern end of Georges Bank.
On the contrary, the latter probably swings offshore to join in the easterly move
ment of the so-called "inner edge of the Gulf Stream."

The evidences of temperature, salinity, and of dynamic gradient unite to show
this "Gulf Stream " current departing from the edge of the continent as it crosses
the mouth of the gulf from west to east, so that while it may be encountered within
15 miles of the 200-meter contour line at longitude 69° to 70°, it is usually at .least
40 to 50 miles out at longitude 66°. Farther east, however, it again approaches the
slope, at least in some summers.

Our recent cruises have afforded no evidence of any movement across Georges
Bank from south to north, though the surface water not infrequently drifts northward
from the edge of the continent to the west of Nantucket Shoals during the late
summer.

The chief seasonal variations from the circulatory scheme just outlined result
during the autumn and winter from a shift in the heavy (" low") center of anticlock
wise circulation to the Eastern Channel, from a speeding up of the coastwise drift
around the northern and western shores in spring, and from the brief overflow of
the Nova Scotian current into the eastern side of the gulf at that same season.

As a result we find the circulation centering chiefly around the Eastern Channel
in March with velocities greatest as it drifts inward along the eastern side and out
ward along the western side of the latter. From March to April, however, the
center of circulation shifts northward across the basin; the movement slackens in
the southeastern part of the area, and the coastwise drift gathers strength. Shortly
thereafter, when the water of the Nova Scotian current floods into the gulf from
the east, the heavy center is shifted southwestward right across the gulf. At the
same time (in May) the northeast-southwest drift around the northern and western
coasts attains its highest velocity and its most definitely long-shore character, and
is most definitely continued southward past Cape Cod. It also involves Massa
chusetts Bay, not only crossing the mouth of the latter, but also skirting its coast
line from north to south, and so out again past Cape Cod. Under these circumstances
flotsam of any kind (buoyant fish eggs, for instance, or the larvre hatched therefrom)
that may drift from the north into the northern side of Massachusetts Bay, or
that may be produced there, tends to drift out of its southern side.

This long-shore movement (involving Massachusetts Bay) may continue, little
altered, into the summer; but some time between May and July the heavy center
again shifts eastward, and in some years, at least, this center becomes divided into
the two lows recorded for the summer of 1914-the one in the offing of the Bay
of Fundy, the other in the region of the Eastern Channel. This completes the
yearly cycle.

On the bottom the water moves inward along the eastern side of the Eastern
Channel during the early spring, and at other times of year in pulses not yet under
stood,usually outward along the western side. At depths of 150 meters, or deeper,
the general tendency within the basin is northward along the eastern (Nova Scotian)
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slope the year round, veering through west to southwest across the basin toward
the offing of Massachusetts Bay; and though variations in salinity and temperature
prove this drift intermittent, its stream track seems comparatively constant from
season to season during its periods of activity.

The correspondence between the dominant circulation of the gulf, as established
by direct evidence, and the dynamic gradient is close enough to show that the
former is essentially dynamic, set in motion by the regional inequalities in density,
but given its eddylike character by the confining effect of the bottom contour of
Georges Bank to the south.

Deflection of the horizontal tidal oscillations by the rotation of the earth simi
larly'tends to produce an anticlockwise movement around the basin of the gulf, and
with the effect of the wind consistent with this, the several motive forces are parallel,
in effect.

The westerly drift of slope water along the slope of the continent is also dynamic
in source, and available evidence suggests the same motive power for the" Gulf
Stream 11 drift abreast of the gulf.

TABLES OF TEMPERATURE, SALINITY, AND DENSITY

Temperature is in degrees Centigrade, salinity in parts per mille, and density is
at the temperature in situ but without correction for compression. The tables on
page 977, summarized from Ekman's (1910) table!) 2, 4, and 5, give a close enough
approximation to the latter for general purposes in. depths as small as those of the
Gulf of Maine. For computations involving the specific volume, Smith's (1926, p.
19) simplification of Hesselberg and Sverdrup's (1915) tables are to be preferred.

STANDARDS OF ACCURACY

The old type reversing thermometers used in 1912 and 1913 were accurate only
to within about ± 0.15° C., but with the instruments used subsequently for the
subsurface readings the probable error in temperature determination is less than
0.05° C. As the surface readings have often been taken under difficulties and by
various persons, accuracy is not claimed for them beyond about ±0.3° C.
• All the determinations of salinity, except some for the winter of 1925 (noted
below under the respective stations), have been by titration. So far as personal
and instrumental errors are concerned, the results are reHable considerably within
the requirements of the International Committee for the Exploration of the Sea
probably to ±0.03 per mille of salinity. However, as Giral (1926) has recently
emphasized, regional or seasonal variations in the relative proportions of the various
solutes in sea water, such as are known to occur, introduce another source of error,
which makes it unsafe to claim accuracy closer than about 0.05 per mille even for
waters as nearly uniform in their saline content as the Gulf of Maine probably is.

The accuracy of the calculated densities depends, of course, on that of the deter
minations of temperature and salinity on which they are based; and while errors in
these two may partially offset each other, they may, on the contrary, be cumulative,
Allowing as the probable range of errOr 0.05° and ±0.3 per mille, tlie probable error
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for the densities will 8.veragelessthan ±O.04 units when the salIDity has been deter
mined by titration. In the case of hydrometer readings, the probable error of the
densities will beabout±'0.1 unit.

All depths, whether originally recorded in meters or fathoms, are given in meters
in these tables. Tables 1, 2, and 3 show the compression of sea water as cOlldensed
from Ekman's (1910) tables 2, 4, and 5. 99 '

TABLE l.-Oorrectionof density for depth-water 0° and S8 in density (sp. gr. 1.0S8)

Depth, meters
Increase

In
density

Depth, meters
Increase

in
density

Depth, meters
Increase

in
density

Depth, meters
Increase

In
density

lO ._.:c _20 _
30 • • •__
40•. ._. • _
110._._. • _
60 • ._
70. c•• _

0.05 80__.1 _
.1090__• • _
.14 100 : _
.19 120__• _
.24 140•• •
.29 160 • _
.33 I 180 _

0.38
.43
.48
.57
.67
.76
.87

200 - •• _
2llO. • _
300 • _
400 _
500 •
600 •

0.97
1,20
1.42
1.93
2.40

2'~1

700 _
800 • • __.~_
900 _
1,000. • ••_
1,100 •• _
1,200 : ._._

3. 35
3.83
4.30
4.78
5.25
5. 72

T'+'BLE 2.-AdditionaZ corrections for compression at otlier temperature8

Add Subtraet

___D_ep_th .
I

I0~~~~~~~~~~~~~140~~I~~
110 0. 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0. 01 0.02 0.02
100 _. 0.01 0.01 .01 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02 .02
200 . 0.01 0. 01 0.01 0.02 .02 .03 .03 .04 .04 .05 .05 .05 .06 .06 .07 .07 .07 .08 .08
800 .01 .01 .02 .02 .03 .04 .05 .06 .06 .07 .08 .08 .09 .00 .10 .10 _
'00 __• .01 .01 .02 .03 .04 .05 .06 .07 .08 .09 .10 .11 .12 .1~ .13~H _c • _
600 ._________________ .01 ; 01 .03 .04 .05 .07 .08 .09 .10 .11 .12 .14 .15 .15 .16 • •
eoo ;.___ .02 .02 .03 .05 .07 .08 .10 .11 .12 .14 .15 .16 .16 .18 • • •__ • _
700 .02 .02 .04 .06 .08 .10 .11 .13 .14 .16 .17 .19 .20 • • _
800 _. .______________ .02 .02 .05 .07 .09 .11 .13 .15 .16 .18 .20 • • - _
ilOO .03 .03 .05 .07 .10 .12 .14 .16 • Ill. .20 .22. _. ._--- _
1,000 • .03 .03 .06 .08 .11 .13 .16 • I! .20' .231.25 .': - • -' _
1,100 .03 .03 .06 .09 .12 .15 .17 .20 .22 • _
1,200. • •• 03 .03 .07 .10 .13 .16 .19 .22 • 24 __ ~ ~---- _

TABLE a.-Additional correction8 for compression at other densities

Density

Depth Subtract Add

100 -_.. _ • • _
200 .. • _
300. • • •• _
'00 ._-_-' _
600 ... •__
600. e ••_. • _

~:::::::::::::::::::::::::::::::::::::::::::
~OOO:::::::::::::::::::::::::::::::::::::::::1,100 • .__ .. . __• __

I, 200-",-.'-- ,-- -------.-•••------------ ._

22

0.01
.01
.02
.02
.03
.04
.04
.05
.06
.06
.07
.08

~ 24 25 ~ I ~ ~ 30

------------1---------
0: g~ -----O:iii- -..--(i.-iii" ::::::::::i:::::::::~ :::::::::: ::::::::::
.02 .01 .01 0. 01 1 •. . 0. 01
.02 .02 .01 .01 ._____ .01
.02 .02 .02 .01 .. •• .. .01
.03 .03 .02 .01' 0.01 0.01 .01
.04 .03 .02 .01 .01 .01 .01
.04 .03 .03 .02 .01 •. 01 .02
.05 .04 .03 .02 .01 .01 .02
.05 .04 .03 .02 .01 .01 .02
.06 .05 .04 .02 .01 .01 .02
.06 .05 .04 .03 .01 .01,03

.. Condensation of the tables entails employlng an average relationship between meters and declbars. Consequently, they
ars llCCI1111te only to ±21n the last decimal place. This, however, falls within the aoouraoy of observation andwlllBUffiee 'tor the
o onstmetlon of aU ordinary projections of density In water so shoal.
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TABl-E 4.-TemperatU~68,salinitieB, and de~,. " Grampus" "~ioM, 191':

Station Date,
1912 Position GenerallocaIlty

o 17. 78 82. 07 23.05
60 6.00 ••••-._•••••••••••••
64 32;66 126.·83

o 18. 33 31. 74 22; 68
18 9.66 •••••••••• -._••.••"
64 4.61 ••••_. __•••••••••, ••
73 •••••••••• 32. 77 125. 97

110 4. 61 •••• .••••••••••••
118 32. 92 126.09

o 18. 89 _••••••••• _•••••••••
46 6.05 ••••, ••••••••••••, ••

o . 16. 28 31. 67 23. 23
49 6.17 ••••••••••••••_•••••
65 32. 57 125. 76

o 16. 11 31. 96 23. 46
18 . 6.28 •••• -•••••••••••••••
46 32.62 126.'10
49 ·'··'5.-i7' .•••,..••.......••••

22; 7131.62

31.92

~ - -- ~ ...

--··anS· -····2a~78

31.20 23. 29

----32~ii7· ""-26,'iii
32. 43 - 23. ~It

••..aa.-49- ····-26.-64
33.78 26. 77

17.78
7.39
4.61
4. 61
4.61

13.05
9.22
8.17
7,60
7.22

16.67
7.95

13.89
12. 00 ••••_••_.' •••••_••••
10.78
8. 72
7.44

13. 89
8.60
7.66
6. 89
6. 67

3~ 16.11 '·"82:80' ····iu.'70
40 ·····5'-7S' _._.•_.•••••••..••••
o 19.72 31.44 22. 22

91 4. 44 32. 84 26. 06

o 15.00 3L 92 23.64

~ ••••_::~:. ···'a2.-iii' ::::.:::::
65 6. 17 ••••, ••••••••••••' ••
82 4.61 ." •••••_••••••_."••

110 4. 61 32. 86 26. lJ4
146

0

ro........ 33.04 _•••••••••

13. 89 31. 92 . 23;8ll
146 4. 11 _•••••••••••••••••••

o 13. 89 31. 08 23. III
9 12. 89 _•••••,.,•••••••••••

27 6.89 __•••••••••••••••, ••
46 6.28 ••••_•••••••••.•••••

o 14. 44 31.26 23.23
II 12. 60 ••••_••••• _•••••••••

18 10.78 ••_••_•••••.••••••••
37 7.50
65 6.89

o
9

18
27
37

o
37
65
73

.91

o
27
66
82

1~1

. ... . I
04 N. . '. .'
20 W. }Near Isles or Sboals .•••••••••••••••~••.•~••••••••••~•••_

. \

10015 luly 26 {~~

~

10001 luly 9 {~~ ~~. }Oft Gloueester •••••••••••••••••••_._••••••••••••••~ •••• {

.... ''''' ro {l: ::~. )0...d0'_.-...._._._.__._--._·-1
10003 ••• do•••• {~~. ~ ~. }7""mnes oft Cape Ann •••••••••••••••••••••••••••••••••• {

10005 lul~ 12. {g ~~. }3~ miles o1f Esstern Point, Gloucester•••••••••••••••••• {

10006 luly 13· {~~ :~. }Oft Boston ~arbor•••••••••••••••••••••••••••••••••••••• {

I
0

46
10007 luly 15 {~ ~~. }OllirigOrCapeAnn•••••••••••••.••••••••••••••••••. _.... . ~

10008 luJy 16 {g :~~. }Nortb or Cape Ann•••••••••••••••.•_•••••••••••••. _•••• {

JOOO9 •••do •••• {g g~. }Olling or MerrImac River•••••••••••••••••••••••••••••• {

10011 luly 17 {~~

l0012b luly 23' {g' ~ ~'. }soutbeast from Isles or SbO~,•._ •.•••• , ••••••••••••••• {

10014 luly 24 {~ I~ ~'. }~lIing or Kennebnnkport._ ••••••••••••_•••••••••••_._._. {

::~. }MW" ~C_ 00,.. •.•_•••_.__••••_ ••_ j
10016 luly 26 {:~ ~~ ~'. }Ne&r Seguin Islend--•••••••• -••••- ••"••••••••" ••••••••••l
1OO19luJy 29 {:~ ~~. }Olling or Casco Bey•••••"_._••••••••_.,.,•••••••••_•••• ~I
10021 . Ang. 2 {~ rg ~'. }Oft Monbegan Islend~ --•••••••••••••"••••••••••••••1
.... 1'''. , {g :: li'.~- dO.,. _ h.•••••_._••_._C••_.__• {

IAppro¢nllteonly.



PHYSICAL OCEANOGRAPHY OF THE GULF. OF 'MAINE 979

T A.BLE 4.-Temperaturu, salinities, anddensitiu, "Grampila" stotiOAli 1911:--Continl.led

Ststlon Dste,
1912 POsItiOD Depth TefJ:ra- Salinity Denslu-

---1---·1--------------1--------

.... • " {:I 11~. }oorC_. "'e- _,_.._.,_ -:.-!
10036 Aug. 20 {~ ~~. }omng of Machias. Me •__.~_••~•• ••••_•••_•••••••••1
10037 Aug. 21 {:: ~~ ~'. }Oft Frenchmans Bsy __• • ••_._. •• •__._.__•__ {

10038 ---110 •••• {: ~ ~'. }omng of Penobscot BSy•••••••••••• •• ••••••••__•__1

10039 Ang. 22 {:: ~l:: ~..._dO -·-··-·.------•••-··.··•••••••••••••·····.···.···-11

10034 Ang. 17 {~ ~~. }OraDd MsnsD Chsnnel, oft Campobello••_•••••••••_._~.

32.68

--"32,'oi- ---·-ii-.i

32.84 24. 85

-~--"""~,"'" .-"''''--,''.-

----34;M· -'---27:02
32.70 25.19

---'iii~82' ···--2fl.·.i
32. 51 24.3034. 13 __• .

----33~30' ---"26~36

32. 34 24. 26

----33~22- ·----26."iii

"'-3i~i3' ·····25~87

32. 66 24. 21

·-··~M- ·····ii."35
-"'33.·80' ····-26~6ii

32. 75 24. 28

17.78 32. 52 23. 41
8. 61 •••• _••••• _•••_••_••
7.33 •••••_•• ••_•••••
11.61
4.89

13. 33
9.56
9.56
9.11
8.22
7.89

13. 89
7.67

1~00
7.78
7.22
.6.28
6.00

I&. 00
10. 39
8.72
7.56
7.39
7.39
7.39
7.39

10.44
9.83
9.67
9.67
9.61

13.33
11.60
10.22
8.17
7.67

13.89

10.6
10.4 •• ••••• _.__ ._.__•
9.83 _._•• ._•• ,_.__•

~::r ---'ii~68- --···i5~22
10.00 __• •__• •__ ••••
9; 83 ._~ •.•~._._••_.
9.83 •••• •__••••

1g~ -'·-32:68- -"--25~2ii

10. 56 32. 57 25. 00
9,78 •••••• __•••__•••
9.78 ••••.• ••••__••__
9. 78 ••••_. __•••••••_•••.9.72 • ••• .

32.65 ~10

32.75 24.9811.399.56 _.__• •• __..•_•••••
8. 22 _. •••_ ".'_."_.'

~: ~l ----34.-ir -----26;8'
12.78 •••••_. •••_•••_.
10.60 __ • ••__ ._•• ..•
9.89 •••__._.__ .,••__ ••••

13.05 32. 32 24. 319. OS _••• __._.__._.__••_.
9.28 •••••- •..._ --•••- ••••9.011 ._.~. __• ••• •

9;05 32.95 ~52

13. 33 __••__•__.1_..__._.__
9. 4',· .~_•••_•• ~•••
8. 89 ••_••• • _•••• _
8.33 .•__• __•• ••_••••
7.11 33.37 26. 14

o
9

27
46·
64

o
18
37
65
64

o
27
46
64
82

o
18
37
65
73

101

o
118

o
46
91

137
183

o
18
37
65

101
146
183
219

o
18
46
73

101

o
18
37
55
73
82

3~'
110
146
183

o
18
37
o

37
55
73
91

3~ I
1~
146

~~. \...._"''"''''-__~..~'L.~ ..._.-~.-.~ .. [

:~. }Oermsn Bauk.__•••.•_•••••••• •__._._••_. __••~.__••__I
1

0

:g ~. }west of Lurcher Shoal-••_•••••••••_.__••••••_••-•••-.. tit
g: ~. }Near Mouut Desert Rook •__• .--.----.--- --••• { IJ

~~. }Oft MschlllS. Me ••••••••---.----•••-•••-•••----.---•••-1

tOO23 Ang. 7 {: ci~: }flBtts BSDk.-··••-·.·---••••-.--.·-.-••·-···.···...·-·•••1

.... .'" 8 III :: Il'. \-. M Pe_ '0,·····-··_···_·_····--·1
lOO2tl •••do ••__ {:: :g~. }....do _•••_•••• ••••••~__•••__ ._••••••_•••__ •••• _••~._ {

~~. }South of Mount Desert Islaud••__•••_••_•••_~.:••••••_••110027 Ang. 14 {:

10029 do ._•• {~

{
4410033 ••_do .--- 67

10032 Aug. 16 {~~
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TABLE 4.-Temperatur6S, sidinitissi and demitie8, II Grampua" Btatiom,1q1S-Continued

Statton Date,
1912 Position General lOcality Depth 'f~~SaUnlty Density

I---.I----·I---------'-----'--------'---I·~~---------

10044 Aug. 31 {~

10045 _••do _ •• {~

10046
•- .do "'-l{~~

10047 1 Nov. 20 {~~

.. I

. 10041 Aug. 24 {~ ~ ~'. }Oft Isles of Shoals•••••••••••••••••••••••••••••••••_ •••• {

........... {:l l!~. }o.....-- c.,. c..··_···_····_·_·····_·1
~ ~'. }M8888Chusetta Bay, north of Cape Cod••••••••••••_••••• {

~ ~'. }Mouth of M8888Chusetta Bay_••••••••••_•••••••••••••~. {

~ ~'. }M8888Chusetta Bay oft Glouoester••••••••••••••••••••••• {

~ ~'. }7 mUes south (true) from Gloucester harbor mouth_•••~ {

10lM81 Deo. 4 {~ ~ ~'. }••••dO _•••••••••••••••••_•••••••_•••••••••••••••••••_••• {

100491 Deo. 23 {~~ :: ~'. }•.•••d~ ••••••••""••••"."•••••••••••••••••••••••_ •• ".'-' {

0 16.11 32. (IT 23.54
146 4. 61 - ........- ........ ........._-----

0 15.56 32.39 23.89
37 10. 50 "--li3:i6' ""'26:8373 8.05

110 5.56 ....................... .._- ... ----_....
146 5.17 --"33.-'69' -·"26:64174 5.17

0 14. 44 32.03 23.84
18 11.50 ........._.......... --- ..- ............
37 7.72 ····a2,-62' "·"26:4755 &.83

0 16.11 31.92 23.42
37 .8. 72 .. -_......_--- ... ........- ...........
55 7.17 ""a2,'S9' ·""26:8873 6.17

0 16.11 31.67 23.22
55 6.83 32.56 25.54

0 9.17 32.57 25. 21
46 9.00 32. 57 25. 24
62 9.00 32.66 25.30

0 8.11 32.56 25.36
46 7.83 32.56 25.40
70 7.83 32.61 25.45

0 6.95 32.74 25.66
42 6.95 32.75 25.68
70 6.95 32. 75 26.68

1 Stations ocouple<1 by steamer B1uewlng.

TABLE 5:-Temperat'Urss and Balinitiu, MaBBach'U8etta Bay to Georges Bank, April; 1013

Date Latitude 1~~' Depth, 'l'empar· SaUnlty
meters ature

----------------1---1--------
o I

33.22
33.21
33.33
33.22

....._.... 33. 38

t.is }- .
31.61
32.29
33.13
33.25
33.16
33.21

(j .._•..- ••_.
o 6.7}

46 6.1
o
o
o
o

128
o
o
o
g....Ti..

64 6.7

67 18
67 18 {
66 45
67 01
67 12
67 28 {
70 45
70 10
69 21
68 45
6820 {

41 47
41 37
41 52
42 03
4208
42 14
4220
4208
41 48
41 34
41 27

Apr. 11•••••••••••••••••••• __•••••••••••_._ ••••_._••_•••••••••••••_••••••••••
I4•••~••••••••••_••••••••••••••••_•••••••••• ••••__•••••••••••••••••••

!i::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
15••••_. •• ••••••••••_••_•••••••••••••••••••••••••••••••••••••__••_

. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
27•••••••••_•••_••••__ ••••••••••••••••••••••••••••••••••_•••••••••_•••••

TABLE 6.-0bBervations by W. W. Welsh, April and May, 1913

Sta·
tlon Date Position General locality

-~-I---------I-----------~-----·I-----------

1 Mar. 19 {42 3IN. }ou Gloucester_•••_••••••••••••••••_••••••••••••••••••••••• { 0 3.90 33.01 26.23
70 29 W. 88 3.90 33.17 26.36

2 {42 35 N. }_~••do ••••-_••••______•••••____ •••••••__•••••••••••••••• { 0 3.95 82.84 26.10
70 28 W. 119 3. 78 33.17 26.37

4 {~
51 N. }Oft Merrimac Rlver_ •••••••••••• ___•••••••••••_•••••_._••• 0 4.00 32. 61 26.912OW.
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TABLE 6.~Ob8ertlatiombyW.W. WeZ81, April and Ma1l,191S-Continued

981

Sta- Date PosltloD OeDerallocalltY Depth Tempera; SallDlty DeDtilty
tloD ture

~~-~~----
0 ,

{43 12 N. }Neal Boon Island••_•••__________• ________••___• ___._._____ { O. 3.50 32. 46, 26.1IlI
6 Mar. 29 \70 26 W. 31 3.72 32.83 26.11

64 3.83 32.99 26.~

7 Apr. 4. {n 13 N. }••__do _________•._••••_••_.__•____ •••__ •____• ______________
0 3.90 32. 77 26.0424 W.

}_.__dO ____•••__••___•••__•••~ __•__••_._•••__._••_••_.______ {
0 3.90 32. 74 26.02

8 Apr. 6 e 10 N. 26 3.78 32. 81 26.09
70 28 W. 61 3.90 33.04 26.26

69 33.04 26.26

e3 24 N. }Oft Wood IslaDd_____________ •• ______ •____•________________ { ~ 3.83 29.57 23•.40
9 Apr; 9 70 2OW. 16 3.95 30.79 24.46

33 4.05 31.00 24.63

{43 23 N. }••__do __•________ •___ ._••_________________.--------. ____••__ { 0 3.« 26.74 21.30
10 Apr. 10 70 21 W. 18 4.05 31.80 26.20

38 4.00 32.52 26.84

{42 57 N. }Near Isles of Shoals._••__________•••____••_____._•••••__ •___ { 0 4.50 31.56 26.03
11 Apr. 13 70 311 W. 18 4.11 32.43 26. 76

37 4.05 32.66 26.94

{n 18 N. }Oft Cape Porpollle ___._•••_.___ •__• __••_____ •_________ { 0 4.66 29.13 23.09
12 Apr. 14 26 W. 18 4.17 31.92 26.36

37 3.90 32.47 25.81

{42 55 N. ~Near Isles of Shoals.____•__._•••_._______•••_._..____._._____ {
0 6. 05 30.66 24.26

13 Apr. 16 70 41 W. 20 4. 67 31.47 24.116
56 4.05 32.52 26.83

{42 50 N. }Oft Merrlll:i8C Rlver._____•••___ .'.;.••·•__.~_;. •••___."._______ {
0 6.00 30.79 24.37

14 Apr. 18 70 41,W. 18,' 4.72 30.97 24.M
44 4.06 32.47 25.79

15 Apr. 20 {42 56N. }Oft Hampton••__._••••_••_•__• __._._••_••••••••••__•••••_._ 0 4. 67 31.1170 45 W. ... _---':'"...-
142 55 N. }Near Isles of Shoals _______•__••_.__•_______• _ ••______"••--- {

0 4.83 31.43 24.89
16 Apr. 22 \70 37 W. 18 4.44 31.71 25.16

46 4.05 32.80 26.05

/42 69 N. }_____do___• _________________• ___________• ____________ •___•___ { 0 5.11 30.93 24.47
17 Apr. 23 \70 39 W. 11 4.67 31. 63 24.98

27 4. 05 82.66 26.86

43 12N. }Neal Boon Island ___________ •_________••______•_____~"-----. {. 0 6-67 31.76 24.94
18 Apr. 25 70 27W. 27 4,06 32.46 26.78

66 4..06 32.66 26,'lM

{43 00 N. }Neal Isles of Shoals _______ ._____••___• ______________________ { 0 7.95 30.03 23.40
19 Apr. 26 70 35 W. 27 4.00 32.46 25, 78

64 4.00 32.74 26-01

{n 02 N. }.____dO_______•____• _____ ._____________________... ____••______ { 0 7.11 31.51 24.69
20 Apr. 29 35 W. 27 4.06 32.33 25.68. 64 4.00 32. 72 26-00

21 May 1 {42 57 N. ____.do___________._.__•__• ___•••••_.........._._:.__•••_. "'_'_ { 0 6.66 30.66 24.08
70 38W. 4lI 4.05 32. 4lI 25.80

22 May 2 {42 57 N. }._.__dO______________••_. ____ ._._.______• _________._•••••_.__ '0 7.22 30.64 23.9970 4OW.

{42 MN. }Oft Hampton______ •__________•___• ____________ ._••_••••_____ { 0 8.11 29.92 23.31
23 May 3 70 42 W. 20 6.00 31.66 24.87

46 4.05 32. 49 26.80

{g MN. }.__••dO••__.•____•_____•••__••_.____ ._~_______ •___•__•••______ { 0 9.05 29.114 22.87
24 May 5" 42W. 22 6.17 31.95 25:27

4lI 4.11 32.60 26.81

25 May 6 {g 66 N. }_____do•_____• ___•__••. ___• _•••__• ..,.•••_.______••___• ___•••__~ 0 9.78 29.60 22.60
41 W. 46 4.11 32.52 26.83

_____do_____••_______•••:.••_••••_____••_._••"••---._---••• ~ 0 8.22 29.93 23.211

26 May 8 {g 66 N, 9 7.33 ...,..----_.... ------._-
41 W. 18 6.44 00 __""_-••-- ..-_ ....._......

44 4.17 U.30 26.66



982 BULLETIN OF THE'BUBEAU OF FISHERIES

TABLJil 6.-0b8ervati()ftl/ byW. W. Welsh, April and May, 1913-Continued

---1----1------------------1------------

Sta
ttC!n Date Position Generallocalltr Depth Te=ra- Sallnlty:qellSlty

'.l1 May 10 {~

28 May 12 e2
70

29 May 13 e2
70

30 'May 14 f~

31 May 16 {~

32 May 17 {'2
70

30.94
82.39

30.95
31.26

7. 56 30. 44 23.79

t ~ --·-3~46· "--26.78
7.17 30. 73 24. 06

5. 67 .'--:ii-is- ::::::::::
30.88 24.16

--":ii-iS- ·····25:"67
30. 50 23. 76
82. 62 __•• ••_

25.88

24.09
26. 62

24.00
24.46

8.50
7.28

7.28
5.33
4.22

8.11
5.28
4.39

8.17

o
20
40

o
18
37

o
22
44

o
27
53

o
48

o
16

. ,
:~: }Oft Hampton__•• ••••• ••• • ._. , •. {

:~: }_._._dO . .. ...._.....__.._.. ' ""_."'__'" _.._{

: ~:, }__••_do ~.-.-••-----.------------•••-.--~••-.----•••• {

gg~: }Near Isles or Shoals _. • •__••• {

~ ~: }Oft Hampton._•••••• •••_••••••••••• ._. {

~~: }North side, Massachussetts Bay, oft Bakers Island ••• {

TABLE 7.-H Gramp'UlJ" stations, 1913

Station Date Position General locality Depth Temper· Salinity Densityature
---------. ,

"
IootiOl {~ 26 gg ~; }7 UlUeuoutll (tl1le) flom Glouceat.8r HarbormOllth.. {

0 5. 39 32.81 25. 91
lan. 16 ~ 5.28 32.86 26.93

40 70 lUI 32. 94 26.99

{'2 33 00 N. }4 mUes south (tI1le) from Glouceater Harbor mouth_ {
0 4.72 32.lil! 25.79

10051 1 lan. 30 70 41 00 W. 18 4.83
"--:i2~82-35 5. 39 25.93

{~
43 00 N. }IPSWICh Bay ••••____________•__•••_••_.______~ ___._. { 0 4.61 32.20 26.62

lOO62 1 __ .do __._
39 00 W. 15 4.83

-"':i2~OO' ····-26.-9933 5.33

{~ 37 00 N. }4 mUes south, 70· east, rrom Cape Ann ••__._.____._ { 0 2.83
~~

28.19
10063 1 Feb. 13 ~ 2.78 26.20

30 00 W. 82 3.11 32.84 28.18

4 (42 33 30 N. }6 mUes south, 32· eest, rrom Thatchers Island••••__ {
0 2.89 32.86 28.20

100M 1 Mar. 30 OOW. 46 3.05 32.96 26.27
70 82 3.61 33.04 28.29

}._.,~..._._.__........._._...._.-_..-! 0 4.05 32.32 25.68
18 4.05 ---_ ............ ---.. --_.......

100661 Apr. 3 {42 33 00 N. 37 4. 05
-·--iS~o:i- -"--26.-24

70 30 00 W. 46
66 "-'Too'

-"'33~i2' -"'-26.-3277 3.95

lQOMI Apr. 14 {'2 33 00 N. }2 mlles BOuth from Gloucester Harbor mouth ••••__•• { 0 5.56 31.11 24.56
70 39 30 W. 46 4.11 32.79 28.05

}Oft northern Cape Cod_••••••••_•• ______ ••-.-- -----~I 0 16.11 31.90 23.43

8 (42 06 00 N. 18 10.33 31.07 24.M
10057 luly

56 00 W. 37 5.89 32.48 26.69
69 55 32. 70

73 5.11 32. 68 "-"2a~84

}olllng or southern Cape C04 •___•__:_:_••_______ ._•• {
0 17.22 32.40 23. sa

10068 ___do ••;_ {4I 47 00 N. 65 6.05 33.10 26.18
69 10 00 W. 110 4.78 33.311 26.40

165 11.17 33.36 26-38

9 {~ 06 00 N. }Northwest part of Georges Bank•••••• _____c_.__ •___ {
0 13.33 33.06 24.93

10059 luIy 42 00 W; 27 12.61 33.07 24. 99
55 12. 61 33.13 25.04

{~
41 gg ~'. }6 mUes northeast of Nantucket Llghtshlp_._•••_•••••_{

0 16-11 32-63 23.94
10060 _._do ••__

33
18 14.11 32.68 24.40
46 10.17 33.04 25.41

1 Stations occupied by steamer Bluewlng.
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Station Date Oenerjli!. Jollatltl' ' .

-----,----·I-------------I--~---·--

- ..."" ~.. {:l :: :::~.}w..... ,.'"~0""';' •.:.....··_·····__···.··1

lOOl16 •__do {: ~ ~ W. }oerman Bank. • {

I Approximately

0 20.00 33.41 23.M
46 8,83 33. 51 26.00
91 8.50 33.62 ~.14

0 19.44 82.86 23.42
37 7.89 33.04 26.77
73 6.44 83.44 26.28

0 ,l~~ 32.06 23.16
18 32.47 25,61
48 5.83 32.56 25.86

0 17.11 32.09 23.30
18 11.72 32.23 24.51
37 6.66 32.52 26.64
65 6.28 32.52 23;68
73 6.22 32.52 26.59

0 16.67 32.09 23,~1
18 10.78 -- ........._-.
37 ·----il:ii&" 32.68 -- ..-------
46 ----32:77- -----25~9i91 6.17

128 5.17 32.75. 26.90

0 19.'t7 32.21 22.91
46 7.72

--"33~i7" ----·26:=91 6.17
183 6.28 33.87 26.116
114 6. 33 34.11 26.96

0 16. 39 32.52 23.88
18 12.06 --.- '25.'8646 6.67 32.95
91 6.67 83.26 26.10

183 5.12 33.46 26.46

0 16.11 32.56 23.91
18 11.17 -----25:'83
46 6.78 32. 92
91 6.39 33.21 26.11

183 6.61 33.84 26.57

0 16.11 32.47 23.84
18 14•. 50 32.57 24.22
46 8.61 -----_ .......... --_.. --- ...._-
91 6.72 ----33.-40- ----i2~2ii110

0 16. 67 32. 69 24.01

18 { 11.44 }---~---;-- -_ ....------9.22
'46 6.22 33.10 26.04

73-82 5.56
----3~28· ---"~2391 5.83

183 6.11 33.91 26. 70
238 6.06 34.14 26.81

0 15. 83 32. 61 23.Gli
18 '14;50 -._.. ------ -_.....-----
37 10.67 ----32.-95- --_.. -- ......-..
65 ........ ----..-
91 5.116

----i~6ii110 --"-5:39- 33.68
137 ---ariii" ---"26~86219 5.89

0 8.89 32.75 25.46
18 8. 33

----33~0i- --·-~25.'6937
46 8. 33 ----3iij- ·---iij;'ii.73 -----S."i7·91

'~-~ai~'6r ~~:- '26,-32113 7.17

0 8.89 32.76 25. 43
9 8. 78 ----32.-92' -----25:0018 8.67

65 8.56 32. 94 25.69

o .. :, ~ . "

')

lOOli3 Aug. 12 {~~ ~ ~~. }EaSt side or basin 011 Oerman Bank_ • ... _

10092 __ .qo {:¥ "~ ~~. }Basln In oMng or Mount Desert Bock. •• _

10062.
___do ___• m29

29

10085 Aug; 4 {41 39
69 ~

10086 Aug. 6 {~ flO
00

~ ~". }Otllng or Martbas Vlneyard {

~W..,}o~ Chatham, Cape Ood._" ~_. ~ ."_••__ {

~~: }01!nortbern Cape Cod~ same localltY811 No. ~00Ii7,-I

..., A.. '{:l :l :::~.}M~lh~M- ••~: ..o-~··-··1

10088 do {~~ : ~~. }Basln In otllng or Cape Ann . .1

10089 Aug. 10 {~ ~ ~~. }52 mUes soutbeasterly from Cape ElIzabeth. • 1

10000 _._do {~ ~. ~ W. }Near Csshes Ledge. • __ .•• ._. j
10091. Aug, 11 ~ ~ :::~.}OMng or Penobscot BSy. • • j

10001 lu1y Ii> {: ~ ~~. ContlnentaledgeS.8·E.NantucketBhoalsLI~btshl~_{
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TABLE 7......u (hampm'" .fationB. tglS-<Jontinued

Sta~loll Date Position GenerB110eaUty Depth T~' Salinity Dll1IS1ty

'----I~-----I------------------I·-----------

- ... ~ {:I ~ ::g'~ }OaL""""·.....··-··-··-·-----·----·--·----·-l

IftNW An".. '1·3 {~ 2131 00 N. }N th t d f"··'-·-Ba f"" d" .\""". .... u. 00 w. or eu en .0 _WL yo .. un y••~--- .. -._•••.

o 12. 22 32. 75 24. 81l
18 10.1lIl •••••. " __ ._•••--•••
46 1l,67 ~•••_••_._ ...__._•• ~.
55 •__._..... 33.42 •••• •••
91 8.44 ••••• __••••••• ••

110 •••••J._.. 33.39 •••••__•••
119 6.11 _"""'" •••••_•••_

o 12. 78 32. 71l 24. 80
18 . 11.67 ••__._••••••••---_••
Il6 •••• .__ 32. 77 ••••••••~.

~l ~~ ""3"'09' ····-26:86
o 10. 28 32. 47 25. 01
~ \l.u ""32.'69' ••••-.-•••
68 ----'9:06- 32.10 ""'U:6i
o 12.78 32. 38 24. 3\l

37 \l. 33 32. 61 25. 33

o 12.78 32.75 24.67

~~ 10.11 --'-32.'95' ::::::::::
t1 --··T~· --"33:28' ""-U:98

183 6. 22 33.87 26. 6Il

o 11.95 32. 68 24.83

~~ 10. 11 "-'32~ii2' ::::::::::
~~ -'''I~-""33.-26- ···--25:88
o 16.11 32. 28 2S.81l

18 9.1l6 ,_.,_,.__, •••• .,.
37 •••__... 32.66 .~••_••__
46 8. 72 •••• __._._ ""_'_'"
91 7.44 •••••• •••• _••__•

128 '_"'_"__ 33. 17 '26.20
137 1l.89 •••••••••_ •••••• •

o 16. 11 31. 83 2S. 3Il
18 11.311 •••• •••••••••••_.
37 ......__•••_ 32.63 •••• __....
46 8.01l •••• ••••••••~•••_
91 6.72 32. 83 25. 76

o 17. 22 31. 8Il 23. 14
18 9.61 ......_._••••••- ••••
37 •••• ••_ 32.1l7 •••• ••
46 7.33 •••• •••••• ••,
91 1l.1lO 33.06 26.10

l:g ····-4."'33- ••••~:~~_ ::::::::::
o 17.78 32. 09 23. 18

18 9.83 •••••••_._ •••••_••••
46 6. 81l •••_._._•••••••_.__•
IlIl ._•• ._. 32. 66 ••••••__••
91 1l.33 •••• ••••• __•__•

110 4. 61 32. 74 2/l. 915

o 16. 11 32. 16 23.1l1l
27 9. 17 32. 41 25. 08
69 6. 72 32.1l7 2/l.1l6

o 2Q. 83 34. 00 24. 02

~ l~ ~ "'-34.'83' '-"-u:7i
110 til, 44 35.17 26. 02

00 N } f00 vi.' TrOU,h west of 1eftreya LedP. oft Boon IslBnd••••••

l
::g~. }T_.... "'-""'" oft , ..------.-.1
00 N. }Mouth of MassBChusetts Bay. 6 mUes oft Gloucester {
00 W. Harbor mouth.

~~. }01DDg of Marthas Vineyard. 60 mlles••••••••_._.__• {

10099 •••do_._. {~ 08
10

10100 •••do••••• {~
112
58

10101 Aug. 14 {: «
44

10102 •••do••••• {: 34
13

10103 •••do•••••e3 32
61l IlIl

10104 Aug. 15 {~
08
06

10098 •••do_•••• {~ ~ ~ ~".' }Oft Machias, Me••••••••••••_••••_•••__••_••••••__••• {

00 N. }4 mtles west of Great Duck Island. oft Mount {
00 W. Desert.

::g~. loaM=."""' --------------.-----_.. /

::g~. Jo-" Bo,.._•• ••__• .----~

::g 1I'.}~_s E _ ...... LlahL.__• (

~ ~: }Oftcasco Bay.•__••••••••••__••••_._•••••••••:~.-.-.1

10105 ••• do_••• (42 48
70 27

10106 Aug. 20 (42 29
\70 37

'10112 Aug. 22 40 17
\70 117

• Approximately
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TABLE 8.-If Grampua" IItationa, 1914

Station Date Position Generallotallt,. Depth T~ra- Salltilty Denslt,.

----I---~I---~-~---------~~--I·-----------

{
42

10224 ••_do ---- 66

10220 luI)' 22 {~

10228 luly 2a {~

10221 • __do • {~

0 10. 83 31.17 22.«1
20 9.06 ----32:34- ....._---.._..
40 5. 38 -----26:"0&100 3.97 32. 74

120 ----T4i" 32.95 .................--
130 .....---- ........... ............-..-.

0 17.5 31.80 23.12
20 15.75 ----32:26- --·--25.-2440 7. 25

100 4. 22 32. 92 26.13
150 5.12 33.28 .'---26.-44190 5.53 33. 411

0 16. 68 32.09 23.53
2ll 12.24 --_o32:si" "---2&:io40 10-43
70 9.62 32.88 25.38

0 1& 60 33.10 ~87
20 13.90 ~_ ..._..........-............_---
40 13.04 33. 58 25.30
70 10.64 34.88 26. 76

0 17.3 32. 74 23.82
20 10- 64 ----83.-00- -----26:'oi40 11.15

100 11;·80- -'--3&:23- -----27.-Oi150 10.63

0 20-48 34. 42 24.37
40 17.70 36.04 26.16

100 14.87 35.82 26.66
200 10.85 35.32 -----27:07300 9.46 lUi. 14
400 -----6:'26- 34.96 '----27:&0500 34.90

0 1& 90 33.55 23.68
20 ·17.33 - ....._---_.... .._.._--- ....-
40 16.00 ·---34:66- -----26:'6690 10;28

0 111.98 33.82 23.94
40 15.35 34.97 25.89

100 11;20 35.23 26.93
200 &18 35.01 27.27
300 6.90 34.94 27.41
400 8;55 34.87 27.52
500 5.02' 34. 87 27.59

0 16. 50 32.74 24.05
40 16.18 34.78 25.82

100 12.00 35.16 26. 74
Ifill 1(1~78 35.25 27.03

0 14.67 32.48 24.28
90 &98 34.18 26.50

0 18.33· 82.59 24.57
20 10.86' 32.63 24.97
40 &00 32.78 25.41
75 7.92 33.03 25. 76

0 lL 11 32.47 24.84
30 10- 76 32.54 24.92
55 10_78 32.61 24.97

0 15.28 32.16 23.81
40 10.00 33.17 25. 54

100 9.53 34.69 26.80
150 9.33 35.05 27.12
200 &40 35.08 27.29
250 7.93 35.08 27.36

0 111:28 .32. 26. ·ft:40 12. 60 .• 32.34
85 6.60 33.03 25.94

""'. ...d';_.{:: 11 1:'. }""-port " """.-,,""'........._ .....- (

10!12G lul,.24 {: •.••.~~. }Northeast edge of Georges Banll: .._.. .• {

..q '''''''' {:l :: ~'. oaN;""''''' _.,·.,,, _..__ ·_·_.-1

.... _ _ {:l ::~: }~ c _ c _ _. [

10215 lul,.:10 {~ ,l: ~'. }liorthwest Part. GeoJ'$88Bank -------------------. {

10216 _._do. {~ ~~. }southwest Part. Georges BllDk {

10217 lQ1)' 21 {~ ~ ~'. }southwest slope. Georges Bank. • " "_1

.............. {~::: ~. Do~-'" ......- ...."'''-•..._·--··1
10219 • __do {~ "~. ~'. }Southern slope of Georges Bank " .-.---. {

~~: }c __"'o !
~ ~. I}South~ast slope of Georges Bank • • . {

10222 dO {~ .~~. }Southeast edge of Georges Bank • •••_•• {

~~. }southeast part of Geol1leB Bank ._•••• •.•••• {

~~. }Northeast part of Georges Banlt_. ._~~__ • • {
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Statlop Date POsition General io(lallty, Depth Te~~ra- 8a1lnl.ty ~Ib'

---1----11----------------1---1-----,-,----,-
32.47 24.06
33.04 25.M
34.18 26.90
34.78 'Z1.00
34. 99 27.U
35.03 'Z1.47

32.20 23.90
33.40 25.99
34.25 26.63

32.01 24.39
32. 38 25.48
32.92 26.93

31.47 U.17
32.07 25;56
32.34 26.77

31.62 24.85
31.98 25.69
32.20 25.71

31.26 32.12
31.74 25.23
32.88 --- .. --- ...-
33.64 26.54

32. 84 25. 28
32.86 26.36
32. 90 25.39

32. 62 24.20
33. 42 25. 83
33.87 26. 29
34.11 26. 61

33.06 24. 61
33. '3/j 25.95
33.67 26.41
34.05 26. 68
34.47 26. 85

32.62 24. 96

----32.-84- .--. '24,-47

32.65 24.52
32.97 25.63
33.51 26.24
33. 64 ·26.49
34. 49 26. 84

31.91 23.06
32. 74 25.74
33. 06 26•.12
33.M 26.41
33.48 26.41

32. 52 24. 48
32. 92 25.67
33.24, 26.04
33. 39 26. 'Z1

17.50
6.38
6•.31
6M
6.83

13. 05
8.59
7•.04
6.26

It.'44
9. 44
8.76
8. 54

14.44
&.35
6.28
7.58
&.17
Li

10.44
8.97
&.88

13.33
8. 45
7•. 18
6.'04
8. 34

14. 72
8. 35
8.60

11.44
6.17
5.96

10.28
3.03,
3.14

6.62
L81

t~}
15. 00

tH ~5.55
6. 76

16.95 31.22 22.86
7, 34 32. 96 25. 80
?; 69 34. 16 26. 69

~: ~~ ----34:00- -••- i7:iii
6. 30 34. 92 27.~
4. 98 34. 83 'Z1.67

/~:~r .~Uf ~~
3. 61 31. 98 26. 46

10.00
9.64
9.. 60 ,

16.11
9.30
S. 91
8.80.
7.15
6.95

o
40

100
200
300
400
500

. O·
'30
66

o
40

100
1110
220

o
40

100
145

o
40

100
150
190

o
30
00

o
40

100
.1IiO·
190

o
40
80

130
170
220

o
40
86,'
0'

40
100

o
30,
60

o
30,

5O{

}_~-dO-----------'----------------'-'----"!. :: !.

~~. }....... c........ _ .......... __,-.1
.~,~. }Browns BIIIlk._•• •• ••_._•• __~--.-.--.------ {

~ ~. }Northern Channel ••_._••••__•__• •• {

~.~. }Oftlngol Cape 8able••• •• c_·._.c ••~__._~ •• '.__._ {"

o
30
M

10245 __ .do .--- {: :~~. }west of Lurcher Shoal_.__._._••__•••• ••_._•• • { i
120

10246 do,-.-- {~_ g~. }~asln~ oftlng of Machias, Me·-~··--·---·-.-·-···-----·l .

---do ~-- {:1 ::~. }__do_ -------------------------:-------------1
10243 A\1i. 11 {~j~~. }Oftlng,Of Cape 8able_. • •__• • ~__• • {

10233

10232 July 28 {6443 12 N.27 W.

10227 July U {:

10228 ___dCl •••• {~

10229 July 25 {:
'10230 ___do •___ {~

10231 July 'Z1 {~

. 10247 do •••• {~ .~,~. }Oft Machias, Me_.__•__._. ••••_.~----.--~----~-{

10248 AU&.13 {~~g~. }Oft Mount Desert ROCk.__••_••••_._. • ._.~-.--,-.I
{43 l'I'N} , I10249 •• _do ••__ 67 ;40 vi.. Erte~ pert of basm.~--- ....-.--~.-.-•••••.••-•.,.-.-~--•.

102li0 Atn.14 {~ ~t~. ~()ftlng of Penobscot Bay-.--.--.--•••~--~.-.~••••--••-~_ {.
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TABIJE8•....,.... Grampua'! 8tatiom, 1D14-Continued

Station Date PolIlilon Generall~l~y

---1----11----------------1------------
102111 AU!!. 14 {: ~~. }Otfing of Oasco Bay••••_••_ _._•• {

102112 Ani. 16 {~g ~~~. }Off Isl~ or Shoals ••••••••• -_•••••••••-••••••••••••_._.- {

16.66 31.92 23.28
1\.65 32. 38 26,66
4.41 32. 70 25.98
(93 33.24 26.31

16. 22 31.64 23.15
7.80, 32.39 25. 27
4.64, 32. 66 25.80
3.66 32.79 26.09

18. 89 31.29 22.19
fl,47 32.29 .25.37
4.64 32.43 "25, 70
4.'49 32. 50 25.77

20.00 31.65 22.13
6.75 32.43 26.57
4.36 -··-·26:375. 51 33.42
6.80 34.11 26.56
7.09 34.23 26.82

19.17 31.89 22.62
7.81 32.52 25.37

't~1
32.81 26.07
33.33 26.36

6;24 33.87 26.65

19.66 31.80 22.4«1
6.67 32.38 25.43
4.24 32.88 26.10
6.38 33.61 26.48
6.68 33.64 26.64

20.00 32.05 22.64
6.80 32.09 26.18

~~.~ 32.1«1 22.76
32.43 24.16

12.09 32.62 24.66

'21.95 33.,69 23.,25
14:83 33.53 24.12
9.67 33.60 25.98

22.89 33.78 23.08
,,13. 67 34.09 25.53

11.63 35.23 26.88
11.45 36.41 27.02

23.60 34.11 23.14
"13.06 35.46 26. 76

11.99 ··-·35:iii· -··--27:io9;91
7.26 36.16 2'1.53

21.89 33.64 23.24
13.07- 33.89 ~53
11.34' 35.14 26.84
10.35 35.26 27.11

17.89 32.12 23•. 11
13..30 32.45 '24.38

16.67 ···'32:05' ····-25:077.34
5. 65 32.48 25.63

0'
15'
30

o
25
66

o
40

100
145

o
40
90

130

o
40'

100
140

o
40

100
160
200
260

o
40

100
150
175

o
40

100'
100
180

o
25

~~. }••__dO •••••_•••••_••••••••••••••_•••_•••••••••••••••••••• {

~ ~. }••••dO ••_•••_•••••••••••••••• _••••• __••••.•••••••••_•••__ { ~~

1
0

tt~. }....do. --c····-····-·-~··.~.....--.-..-.-----...-..-.-... '::
'450,

~~. }••••dO~ __•••__••••••• __ ~.~••~;.••;. __.;.•• { .~!

~~ ~. }••_.dO. -.-••••- •••••- •••••••••••••- •• "-;.~-"•••••••-.~~.;.,'{ i;,
g:: ~. IJOff northern cape Cod•••••••••••••••••••,.•••••••• _••_•• { a&

", . ,80

102116 •••do ._. {~

102117 Aug. 24 {41
69

1021i8 Aug. 26 e1
70

10269 ••_do •••_{~

10260 Aug. 26 m

~ N} , {18 W. Otfing or Gloucester •••••••••••••- •••••••••••••••••-•••• ,

..........c•• {ll ll~. 1-"';" ~ C"...._ ••_._••_ •••••••••••••••• [

~~. }centrtil part of basin ••••••••••••-••••--•••- ••••••••••••1

,'~ ~; }aoUthwest part of basin, otfing or Oape, Ood.~••••-:.~•••I
~g ~. }Off Cbathsm, Cape Cod_•••••_••••••••••••••_•••••••••_{

~~. }on profile running 'southward tiom Marthas Vlneyard__ {

10262 __.do •••• {~

10263 AUi·27 {4170

10264 Aug. 28 {g

102113 Aug. 22 {~

{
3910261 ••_do -.-- 70

. 'lO2ll6 Aug. 23 {~

TABLE. 9.-Gramp'U8 8tation8, 1915

e2 30 N. }Otfiug of Gloucester•••••_•••••_•••••••••••_••••••••••_•• {
0 6.11 32.32 28.44

10266 May 4 70 20 W.
50 3.55 32. 68 26.01

130 3.55 32. 81 26.11

}Basln, otfiug or Cape Ann••••_••••••••_•••••••••••_•••__ {
0 6.10 33.03 26.00

10267 May 5 {~
38 N. 60 5.00 33.15 26.23
36 W. 130 4. 69 33.11 '-'. ,'26. 27

260 6.59 34.02 26.72
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TABLE 9.-Grampua ,tation" 1916-Continued

4
1
2

o
64
80
2
4

48

o
2

00

7
67
6

08
o
6

00
92
03
9

5
84
lIS

6
3

4
1

24

07
7

116
3

6

7
78

4
8
7

6

Station Date Position General locality Depth Tempera· Salinity Densityture

--- ---------
0 ,

}centar of gulf Ileer C88hes Ledge ______ •_________________ {
0 6.10 32.79 2/i.82

10268 May 6 {g 61 N. 60 4.78 32. 81 26.98
43 W. 100 4. 47 33.04 26.20

190 6.60 33.53 26.46

}central part of bBSIn___• _______________• ________ ._._____ {
0 4. 40 32.60 26.78

10269 May 6 {~ 04 N. 60 4.28 32.68 26.93
1I6 W. 100 4.44 32.96 26.13

186 6.82 33.22 26.19

}EBSt side of bum____________ •_________eo_eo_e. __________ {

0 3.60 31.78 2/i.29
191110 _._do ____

{~
14 N. 60 3.04 32.03 2/i.53
07 W. 100 3.90 32.86 26.12

190 6.96 33.58 26.46

{: 26 N. }perman Bank_•• ________________________________ •_______ { 0 3.00 31.89 26.42
10271 May 7 28 W. 36 3.24 31.94 2/i.44

70 3.27 31.94 26.43

{~
62 N. }Ne&r Lurcher Shoal.__________________________________._ { 0 3.90 32. 06 26.47

·10272 May 10 41 W. 60 3.42 32.09 26.M
90 3.60 32.30 26.7

}Northeest part of basin, olDng of Frenchmans Bay:.-----I

0 4.70 32.23 26.

{~
06 N. 60 4.81 32.67 26.

10273 ___do _"._
32 W. 100 6.10 33.03 26.1

160 4.98 33.28 26.3
22li 6.28 33.66 26.

{44 13 N. }10 miles oft Petit Manan Island_____________ •_______•___ { 0 4.20 ----32:20" ----iiS:7-10274 ___do _"_
67 61 W. 40 -'--Tw'80 32.23 26.6

10276 May 11
{~

09 N. }6 miles east of Great Duck Island_____ •_____________ •___ 0 4.40 31.61 26.
09 W.

{~
44N. lOfting of Penobscot Bay, close to Matlnlqus Rock_______ {

0 6.00 31.80 26.1
10276 May 12 60 W. 40 4.22 32.34 26.

80 4.22 32.43 2/i.7

{~
32 N. lOfting of Cesco Bay________________._••___• _____________ { 0 7.80 29.68 23.

10277 May 13 46W. 60 4.18 32. 38 26. 7
96 4.16 32.46 26.7

}Trough between Isles of Shoals and Je1freys Ledge ______ {
0 7.80 32.03 26.

10278 May 14 {43 00 N. 60 4.04 32. 63 25.
70 12 W. 100 3. 46 32.70 26.

176 3.70 32. 94 26.1

{42 17 N. }Mouth of Massachusetts Bay, oft northern Cape Cod ___ {
0 10.00 31.89 24. 5

10279 May 26 70 07 W. 40 6.20 32. 68 26.
70 3.82 32.68 26.

10280 May 31 {~
46 N. }6 miles oft Pemaquld Pomt__________________ •___________ { 0 6.90 31.56 24.7
32 W. 25 /i.1I6 31.83 26.1

4 {~ 48 N. }Grand;Manan Channel.________________._._---_-_------- {
0 4.40 31.82 26. 2

10281 June 40 4.63 31•.82 25.2MW. 80 4.58 31.83 25.

0 6.40 31.89 26.
10282 June 10 {~

26 N. }Bay of Fundy Deep between Grand Manan and Brier { 60 6.71 32. 41 26.5
32 W. Island. 100 6.20 32.83 2/i.

180 6.26 33.06 26. J

}Northeast part of basin In ofting of Machias, Me_________ {
0 6.40 31.118 26.2

10283 __ .do ____ {44 16 N. 60 6.27 ·----25:867 23 W. 100 6.00 32.70
180 3.64 33.66 26.

{~
09 N. }12 miles 011 Petit Manan bland _______________• ______•__ { 0 6.40 32.07 26. 3

10284 June 11 64 W. 40 6.11 32. 21 26.4
80 6.14 32. 46 26.6

10285 June 14 {~
09 N. }6m1leseestot Greet DuckIaland, 011 Mount Desert Island. 0 8,00 31.76 24.7OIl W.

{~
59N. }Oft Mount Desert Island•• ___• __• ___• _________•____• ____ { 0 7.60 32.16 26.1

10286
___do ____

16 W. 40 6.44 32.30 26.6
80 6.18 32.41 26. 6

I Appro:dmate.
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Station Date Position Oenerallocality Depth T~~ra. Salinity Density

---1------'-1------------'-'---------------

{~
44 N. }omng of Penob800t Bay close to 'MatlnlCUS Rock•••••••• {

0 7.80 31.94 24.92
10287 Ij1tle 14 35 5.83 32.16 25.31

~W. 70 4.66 32:36 25.64

}Eastern side of basin ••••••".............................. \

0 9.70 32.41 25.00

f43
28 N.

50 5.60 32.50 25.65
10288 llIt1e 19 100 4.86 33.06 26.17

67 30 W. 150 6.60 38;46 26.40
220 6.21 33.96 26.71

l
0 7.80 32.25 21).16

10289 .••do •••• {~
27 N. }••••dO.........._•••••..•.• c••••_ ..............__ •••••••_. 60 5090 32.66 2Il.74
51 W. 100 6.70 33.24 26. 22

150 50 87 33.48 26.30

{~
24 N. }oerman Bank.......__._•.•~••••••••• ~•...•••.••••••••:. {

0 6.10 32.07 25.25
10290 •••do_••• 25 5.90 32.09 25.29

22 W. 60 5.85 32.12 2Il.33

{43 29 N. . f 0 8.90 30.93 23.96
10291 lune 23 }prollJe oft Shelburne, Nova Scotla••-••• --••••--.-•• -•••• 1 30 3.47 31.36 24.96

65 08 W. 75 0.96 31.92 25.58

}•••• do ......................""_' ....................... \

0 8.60 31.33 24.32

{: 19 N. 50 0.70 31.83 25.53
10292 ••~do •••• 75 0.70 32.12

59 W. 100 2. 02 32.68 ""'26.·ia
150 4.32 _........ ----_... ------ ...- ..

{:: 59 N. }••••dO._•••• __ ••••.••••_••_........_. ___.............._•• {
0 10.00 31.36 24.13

10293 __ • do•••• 40 1. 54 31. 91 25.53
43 W. 85 1.00 32. 50 26.03

}....dll...............-.••••--.-•••••••••••••••••••--•.... I-
0 9.70 31.06 23.95

{42 36 N.
40 ,2.85 31.83 25.38

\0294 .••do ._._ 80 2.12 32.79 26.22
64 27 W. 120 7.50 34.34 26.85

170 8.28 34.67 26.99

}•••• do•••••••••••_•___••.•••••_•••••••••_••••••••••••__•• {

0 11.10 32.89 24. 7~

{:: 22 N. 80 3.63 34.27 27.22
10295 lune 24 200 8.15 34.97 27.25

16 W. 300 7.30 34. 94 27.35
500 4.91 34.94 27.lle

..• do. __• {~
28 N. }BroWils Bank........______• __._....................._••• {

0 10.00 31.44 24.20
10296 40 2.80 32.29 25.76

37 W. 80 7.36 33.49 26.20

~ ~.. 1}Eastern channel between Browns and Georges Banks••• j 0 10.00 32.66 25.06

{~
40 8.20 33.31 25.94

10297 June 25 100 8.14 34.18 26. 62
150 7.72 34.67 27.08
225 7.20 34,92 27.35

}s~utheast part of basin, north of Oeorges Bank••••••••••! 0 12. :;0 32.66 24. 62

{42 26 N. 50 5.18 32.59 25. 76
10298 .••do ••••

67 45 W. 100 5.02 33.04 26.14
150 /).68 33.48 6.41
225 ,1l.91 34.811 27.14

}Western side of basin In oMng of ca~ Ann ••__•••.•••• {
0 13-60 32. 50 24.36

10299 June 26 {~
32 N. ~ 6.22 33;04 26.00
14 W. 100 4.60 33.08 26.22

210 5.67 33.82 26.68

10360 July 7 Close to Race Point, Cape Cod •.••••••••••••_••••••_•.• { 0 16.60' 31.40 22.87----_.. ----_... 50 6.70 32.20 25.27

10301 luly 15 m31 N. }4 miles south 24° west of Libby ISland at mouth of { 0 8.90 31. lIS 24. 48
24 W. Machias Bay. 60 7.16 32.03 25.09

luly e4 08 N. Ymile south of OreatDuck Island, oft Mount Desert. { 0 11.60 31.83 24.24
10302 19

68 15 W. Island. ' 20 7.97 '31.98 24. 93
45 7.24 82.16 25.18

1030a A1Jg. 4 e3 46 N. }3 miles west of MO~hegan Island...~._~................. {
0 11.60' 31.87 24.27

69 23 W. 35 8.01 32.14 . '25. 02
75 5.96 32.41 55.54

8951-28--63
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'X,t\BLlIl 9.-'~GrampU8~' 8tatipns,1916-Contiu\loo

00

89
42
06

1
5

5
7

09

89
5

60
68

9

20
2
2
2

88
5
7

68

99
23

Station, Date, position General jocallty Deptb Temper,.· Salinity Del18ltyture

--- ---------
0 ,

}Eastem side of basln••• ___ ••_____••• ____ ••_••_.___ ••~.__ j 0 11.40 32. 63 24.

{43
,,32 N. ro ,8.26 ' 32, 67 2li.

10304 Aug. 6-7 67 35 W. 100 6.22 33.12 26.
150 4. 78 33.73 26.7
200 6.89 34.16 27.1

A,l,lg, 18 {44 08 N. Pmile soutb of Great Duek Island, off Mount Desert {' 0 10.80 31.,94 24.4
10306 68, 15 W. 26 9.37 32.05 24.7Island. 50 8. 79 32.34 25.

}Mount of M8SS8llbqsetts Bay, off Gloucester •••••••_••,_ {
0 16.10 31.24 22.

lCl306 Aug. 31 {~
31 N. 50 7.24 32.39 25.3
19 W. 100 6.97 32. ro 25.

140 5.78 32.57 25.

} ............ of C... A~____--______________________I 0 17.60 32.47 23.3
M 7.77 32. 81 26.61

10307 •••do __._ {42 40 N. 100 5. 01 33.12 26.
69 34 W. 1ro 5.10 33.28 26.3

200 5.70 33.75 26.6
,,335 6.36 34.23 26.9

}Near Casbes Ledga_•••_.__~-.---.---- ••- •• -------••----. {

0 15.80 32.52 23.

10308 Sept. 1 {42 52 N. 40 9.02 32.59 25.2
68 40 W. 90 6.36 33.03 25.9

166 5.63 33.6Q 26.

}central part of basin___• ___ •____ •___ •__._.____._._____._ j 0 15.M 32. 47 23.

e3 08 N. M 9.44 32. 66 25.
10309

____do __ •
67 52 W. 100 5.72 33.10 26.11

150 Ii 77 33.60 26.50
210 5.98 33.60 26.47

}East*n side of basin _••_._.____._._.___• ______•_____• __• {
0 13.30 32.41 24.42

10310 sept. 2 {~'
15 N. 50 7.05 32.88 25.76
03 W. 100 6.li6 33.26

i::
25

100 7.10 34.33

{~
22 N. }German Bank•••_. __ ._.__._•••••••______._·___.. ----.--. {

0 9.40 32.23 24.95
10311 ._.do, ___•

17 W. 30 10.28 32. 47 24.95
65 10.10 32.56 25.05

{43 14 N. }9 miles oft Cape Sa~Ie _______ •___ ._.__••_.____ •_____• __ .. { 0 13.30 31.49 23.64
10312 __ .do __••

65 37 W. 25 9.40 31.73 24.51
50 7.38 32.00 25.02

}n miles oft Cape Roseway, Nova Scotla____• __•••__••___ {
0 15.00 30.70 22.68

10313 Sept. 6 {~
28 N. 20 3. 38, 30.73 24.47
06 W. M 3.33 32.16 25.62

70 2.22 32. 43 25.92

}" m"'.S C........."'.N~ , _____-------- ____ 1
,0 15.00

~t~
23. 08

25 ,7.89 24.82

10314 •_:do _.__ {~
20 N . 50 3.30 32. 34 25.75
59 W. 75 4.95 33.01 26.12

100 5.00 33.12 26.26
150 5.05 33.40 26.42

{~
49 N. }Near Lurober Sboal _____•••• _______•__________ •••_•• ____ {

0 12.20 32.88 24.93
10315 Sllpt. 7 44 W. 50 11.,20 33.19 25.35

00 10.00 33.42 25.74

10316 sept. 11 e4 32 N. }2 miles soutb of Libby Island at the mouth of Maehias { 0 10. 28 32.30 24.82
67 22 W. Bay. 60 9.95 32.43 24. 97

10317 Sept. 15 {~
05 N. }3 miles south 01 Swans Island, Malne. ___•____ •______ •___ { 0 11.60 32.50 24.74
26 W. 28 10.95 32.52 24.88

{g 43 N. }4 miles southeast of Monhegan Island ,_..........,~_••__ "-- {
0 13.60 32.30 24.20

10318 SQpt• .16 '17 W. 35 110.10 32.27 24.83
70 8.61 32.56 25.28

e3 28 N. }S, miles 011 Wood Island, Malne._•••••:._"••••"-•••.••• -- {
0 15.50

1;0319 Sopt.20 25 10.50 , 31.83 24.41
70 16 W. 50 ,8.50 32. 12 24.96

{43 25N. }Massaehusetts Bay, 11 miles oft Glouoeste r Harbor { 0 10.50 31.91 24.48
10320 Sept. 29 ,35 110.70 , 31.911 24.M

70 33 W. mouth. 70 7.00 32.110 25.31

lApproximate only.
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TABLE 9~-"GrlJmpU8"8'tdtiom, 19t5-,Gontinued

tatlon I Date PosItion Oenerall0C8l1ty Depth Tempera- 8allnlty DensItyture'
__I ------ ---. I

e2 10 N. }Mouth of Massachusetts Bay, 8 miles 011 Race Point, e 0 11.40 31.73 24.19
10321 8ept;29 70 22 W. Cape Cod; .. , . '.' .:g ·····ii~22· ' 31,83 :;1:24.19

- .........._- ... -- .....- ...........-

10322 Oct. 1 e2 04 N. }Close. to Race. Point, Cape Cod •••••~••••••••••••••••••• { 0 13.40 31.38 23.M
70 16 W. 26 12.95 31,60 23.80

{42 17 N } , {
a 11.40 32.07 24.411

10323 •••do •••. 70 " W:I Moo"," M""""'''' Boy. oft C... """------------ . 40 111.00 32. 25 24.66
80

····~;;·I
33.06 26.03

0. 32.21 2(75

e2 :: 1:-. }M"'", " M............ Boy. '"Ol_'" ----------1 40 32.25
·····U~4510324 •.. do •••. 70 80 7.11 32. 50

120 17.20 32.57 26.50
150 '6, 78 ·1l2.66 26.62

• 0 11.60
}TrOUgh between Isles of Shoals and Jellreys Ledge •••, •• {

32. 21 24.53
10326 Oct. 4 {~

00 N. 50 7.33 32.39 26.35
12 W. 100 6,40 32.81 26. 79

175 11,28 33.22 26,26

24 N. }17 mIlee 011 Cape Elizabeth•••••••••••_.••••••_•••••••••• { s&1 11.90 32.41 24.63
10326 •••do •••• {43 7.61 32. 90 26.70

69 53 W. 100 32.90
·145, ""'Ki9' . 33,48 "'7726:"45

e4 32 N. }2 m1lejl south of Libbey Island, at the mouth 01 MachIas t, 0 9.40 32.75 26.32
10327 Oct. 9 67.. 2O.W. 30 -""9:83' 32.7.Bay. .q 60 32. 77 ""'26."28

e4 06N. pmiles south of Oreat Duck Island, 011 Mount Desert I 0 9.40 32.66 26.24
10328 ...do •••• 68 14 W. I

30 ""iD:iii' 32.70. Island. . . 60 32.79 ···"26~2.

\

{~
44 N . }Omng of Penobscot Bay, close to Matlnious Rook....... {

0 10.00 32.47 26.00
10329 .•.do •••. 5.1 W. 30 10.30 32. 56 26.02

60 &95 32..84 26.46

lO33O Oct. 18 {42 34 N. }2 miles eastward of Eastern Point, Gloucester """"'" 0 11.40 31.8070 37 W. 24.26

10331 Oct. 22 {41 19 N. Jon profile 011 west end 01 Marthas VIneyard •••••••••••• { 0 114.40 32.10 23.88
70 55 W. 30 1.. 50 32.14 ~.89

{?o 51 N. Jon profile 011 west end of Marthas Vineyard """""" {
0 13. 90 32.32 24.111

10332 •••do "" 55 W. 25 "--ia:iii' 32.45
50 32.92 ..···24."78

JOn profile 011 west end or Mar.thas Vlneyard•••7........ {
0 13.30 ~2,65 24.63

10333 Oct. 22 {~
26 N. 26 13.20 32. 74 24.62
56 W. 50 32.m

80 ....ii~89 33.68 ""'25;"6i

10334 eo ~~. }"-•••.dO•••••••••.•_••••• ' "'" •.•••••.•, ..................•••do •••• 71 0 Ill. 50 33.86 26.00

10335 Oot.. 251{~&' 26 N. }Vineyard ·Sound••••••••••••••••.••••.•••••.•••••••••••••

:1
13.00 3U9117 W. 24.16

26 {41 42 N. }About3 miles 011 Chatham, Cape Cod.................. {
'10.50. 32.00 24.55

10336 Oct. 69 53 W. 26
"'''9~a9'

32.03
50 32. 41 24. 76

e2 05 N. }Mouth of Massachusetts Bay, 3 miles 011 Race Point, { 0 11.10 31.89 24.36
10337 •••do •••• 70 18 W. Cape Cod. 30 ....iii:a9· 31, 94

60 32.14 "'''U:68

10338 Oct. 27 {42 19 N. }Mouth or Massaohusetts Bay, mIdway betwoon Cape { 0 11. 00 31,82 24.32
70 30 W. Cod and Ol<!uoester. 40 9.40 32.20 ·1l4.89

•••do ....I{~ 31 N. }Mouth pf Massachusetts Bay, 5 miles 011 Gloucester Har· { 0 10.80 3L91 24.43
10339 36 W. bor mouth. 35 .... '7:28' .32.20

70 32. 48 ---7'26,'38,

1:1

I .Approximate only.
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TABLE 10.-" GrampUl 'I .tatwm j 11)18

Station Date position General locality Depth Tempera-I Salinity Densityture

--- ----------
0 ,

{~
32 N. }Mouth of M888ach~tts Bay. 3 miles 011 mouth or { 0 11.9& 31.18 23.66

10340 July 19 33 W. Gloucester Harbor. 25 6.49 31.87 25.04
66 IU9 32.00 25.29

{
0 16. 39 30.48 22~22

10341 _••do "" {42 18 N. }Mouth or Massachusetts Bay, midway between 25 6.08 32.03 25.33
70 27 W. ' Gloucester and Cape Cod. 66 3.00 32.20 25.69

80 3.67 ---............... - ...... __ .........-

{g 07 N. }MOUth or M88880husetts Bay, 4 miles oft Race Point, { 0 17.22 30.61 22.13
lOll42 •••do _.__ 30 7.73 31.68 24.6617 W. Cape Cod. 60 6.14 31.87 25.08

}omngor ~orthern Cape Cod •••• __ •••••__ ••••••_•• --._._ {
0 15. 83 30.76 22.66

10344 luly 22 {: 07 N. 25 4.91 32.10 25.41
69W. 66 4.07 32. 20 25.68

80 4.19 32.33 26.71

52 N.. }omng or Chatham, Cape Cod __ ._•••••••_._._ ••••• __•••_{
0 10.00 31.68 24.27

10346 _••do •••• {41 66 4.17 32.25 25.61
69 40 W. 100 3. 86

1
32.66 26.96

166 4.06 32.86 26.10

el 27 N. }omng of southern an~le of Cape Cod........ __ •••• --_. __ {
0 7.22 82:03 26.07

10346 ...do •••• 69 22 W. 30 6.41 32.07 26.21
60 4.47 32.33 25.68

{~
06 N; }Northwest side of Georges Bank_._•••••_••••••••••••••••• {

0 11.39 32.64 24. 81
10347 July 23 61 W. 30 10.91 -"'3i"ir60 lUI 24. 81

{~
49N. }\Vest side Georges Bank••••••.•••••••_.•'._•••••• __•••••• _{

0 11.67 32.64 24.76
10348 ...do __•• nw. 26 11.34

66 11.26 32. 67 24.86

}southwest slope of Georges Bank_•••••••••_.........-••-f 0 17.60 32.47 23.49

{~
16 N. 30 10. 36 133. 86 ----------

10349 July 24 06 W. 80 7.16 132.47
130 6. 76 I 34.42 27.01
180 6. 72 34.83 27.34

}••••dO._•••_••- •••••••.,;......................__..........1 0 16.66 32.47 23.93

{~
06 N. 30 10.66 -'--33:42' ----------

10361 •••do .... 67 W. 30 4.82
130 6.88 34.20 26.96
130 7.13 34.72 27.20

}""'........1'.. _ .... d a.......... ________'! 0 16.96 32. 47 23.61
66 4.86 33.08 26.19

{~
00 N. 100 7.65 34.36 26.86

10362 _••do '_" 44 W. 260 7.65 84.92 27.23
300 6.76 34. 87 27.61
400 6.16 34.87 27.57
600 4.10 34.96 27.76

10363 July 25 {~
14 N. }proflle running southeasterly from Marthas Vineyard... 0 15. 0008 W. -._... ------ "' ... - .. ----_..

{~
26 N. }••••dO_._...................._••••••••_.................. {

0 13.61 32.27 24. 18
10364 ...do ..... 24 W. 30 8.71 32. 63 25.33

70 6. 07 32.86 25.88

10366 ...do •••• {~
43 N. }__••do__ ••••••_•••__•••••_••• __OM •••_.__•••_.__.......... {

0 11.95 31.73 24.08
63 W. 30 10.97 32.14 24.57

10366 July 26 {~ 57. N. }••••dO••••_......._..........................._.._._••••• { 0 16.11 31.78 23.29
18 W. 30 12.14 32.14 24.36

'·10357 __.do •••• {~
·Il N. }~...dO.... _....___...___ ._........._.........___"......~. { 0 17.78 '30.00 22.19

44 W. 25 14.28 31.58 23.62

{g 10 N. }Oft northern Cape COd.._.__ .....____._........._....... {
0 16.95 31.27 22. 70

103118 Aug•.29 09 W. 20 7.89 31.8Il 24.97
43 4.91 32.05 25. 67

}Mouth of M8888Chusetts Bay, oft Gloucester......._••__1 0 10.00 31.71 24.41

{42 30 N.
30 9.18 31.91 24. 69

10399 Oct. 31 70 21 W.
60 6.43 32. 41 25.47
00 5.43 32.66 25. 71

120 6.23, 32.59 25.76
I These two water samples probably were transposed,
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TABLE 10,......." Graml''U8'' statio1l8,1918-Conttllued

Station Date Position Generallocal1ty Depth Tempera- BallDity; Density
ture

---
• •

}TroUgh betweell isles or Sho.;1B and Jeltreys Led,e ______ /

0 9.72 32.03 24.71

{~
68 N. ~

8. 21 32.09 24..118
10400 Nov., 1 7.07 32. 45 2ll.42

UW. 90 4.84 32.67 2l1. 711
130 4. 41 32. 81 26.03

}B8S1n In oftingof Cape Ann______________________~------/'
0 10, 116 31.1/8 :14.114

{g 37 N. /iO 8.90 32. 30 211.04
10401 ___do ____

100 4.24 32. 6.'1 211.91
46 W. l/iO 4.63 32. 99 26.16

200, 4,99, 33.63 26.63,

}. m'""" "'........ -.d,....,...............,.,./
0 8. 33 32.36 211.18

e3 37 N. 2ll 8.89 32.34 211.07
10402 Nov. 2 55 8.19 32.116 2l1.36

69 15 W. 85 6.59 32. 78 211. 74
135 4.97 32,90 26.03

10403 Nov. 8 {~
16 N. }Mouth of Massachusetts Bay. oft Cape Cod___________ ,_ { 0 9.17' 31.87 24,66
I:,) W. 30 8. 39 32.07 24.94

}Oftingof southern Cape Cod ____________________________ {
0 10.28 32. 01 24.60

10404
___do ____ {41 53 N. /iO 8.04 32.18 211.07

69 37 W. 100 4,.85 32.88 26.06
175 4. 78 33.15 26.26

el 17 N. --
{ 0 11.95 32.06 24.3110405 Nov. 10 }On protlle running southwesterly from ofting of Buz-

71 03 W. zardsBay. 30 12. 62 82.06 24.23

{~
87 N. }~___dO'____________' _________________________________: ____{ 0 11.67 82.28 24.52

10406 Nov.-ll 110 .,11.85 32.38 24.6919 W. 60 9.98 32.54 2l1.07

}_~__dO ____________•__: ___________________________________ {
0 .11.28 82.64 24.33

10407
___do ____m03 N. 30 11.& 82.66 24. 74

43 W. 60 18.08 88.16 24.96
90 7.72 82.88 --------_...

}____dO.•___________________________________________• ______ /
0 11.89- 32.59 24.86

{39 52 N. 26 . 12,,()(I 32.63 24.76
10408

___dQ ___
71· 47 W. /iO 14.0 33.71 26.21

100 9.26 84.01 26.04
180 10.26 3l1.00 26.98

TABLE 11.-"Halcyon" stations, 1980

Station Data Position General locality Depth iTempera- S.allnlty Density
ture

-...,;.._+--, I_'_ ~_~__~ '_'_...c..:..._'I--- ---- -----'--' --'-''--

28.86
2ll.2ll
211.68

30.02
31.87
32.60

.---i3~Iii- -----2ii~62
33.84 26. 63

32. 76 2ll. 76

4.00
4.72
6.80

8. 89 31.82 25.29
4.48 31.92 211.82
5. 325..86 ----32.-iii- -----26:'64
5.66 .:~~ _

6.94
6.97
7.00

6.11

o
20
40
60

o
40

100
1/iO •

O'
1~ ---- ------ -- --33.-63- -----26:'iii

. 176 ---'-6;-00' 33. 73 26. 68
260 6.14 33.85 :16. 76

o 6.67 32.97 211.88
40 6.82. 188.21

100 6.92 133.01

o
15
30

10488 Deo. 29 {i~ ~~. I}¥assachusetts Bay, oft Boston Harhor {

10489 do {~ ~~. ~M:outh of Massachusetts Bay, oft Glonoester {

10490 do _. __ {~~::~. }B8S1n In oftingof cape,A.nn_------------------ ./

10491 Dec. 30 {g ~~. ~Oft northern Cape Cod ~_. \_ {

{
42 51 N 1\;' .. ' . J10492 do ---- 70 46 vi. 11 0ft Merrimac Rlver '-----1

I Probahly transposed.
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TAB:r..m 11.-" Halcyon"l!tatio~,19So-Qontinued

8
8

9
9

66

Station Date Position General locality Depth Tempera- Sal4llty Dellllity
ture

--- ---------
0 ,

}Trougb between Isles of Shoals and leftreys J.edgtl,---___ {

0 5. 8a 32,60 26. 7

104113 Dee. 30 {42 59 N. .w 6.38 . '-'iii-s9' -'---25:"7-
70 10 W. 100 6.95

lliO 8.95 32.87 25.7

{~
24 N. }Oft Wood Island, Me______________________ ------ ________ { 0 5.56 31.41 24.7

10494 ___do,~ ___ .w 6.23 32.65 26. 6
09 W. 75 7.31 32. 79 25.

{:: :39 N. ~Oftseguin Island__________________ ~_________ , ___________ { 0 5.83 32.60 26.71
10496 Dee. a! .w 6.11 32. 74 25. 77

36 W. 75 6.11 32. 77 26.80

TABLE 12-"Halcyon" 8tatio~, 1991

85
7

2

68

50
1

80
5

9
68
2

88

63
60
96

{

)

Station Date Position General locality Depth Tempera- Salinity Densityture

--- ~------
0 ,

}Oftlni :Of Penobseot Bay_________________________________ {
0 6.56 32.31 25.

10496 Jan. 1 {~
37 N. 40 6.05 32. 77 25.8
44 W. 100 6. 79 32.89 26.

1liO 7.6Ii 33.71 26.3

{:: 06 N. }5 miles oft Great Duck Island, oft Mount Desert Island, {
0 4.72 32.30 25.5

10497 __-do ••__
11 W.

40 5.63 32.04 26.
Me. 90 6. 72 32.111 26.7

{~
.3Z'N. }Oft M8ch1as, Me_______ .___________________•____________ { 0 5.56 ._-----_..... ....- .. ----- ...

lOt98 Jan. 4 13 W.
40 6. 61 ----- ..---- ~-------.....
70 5.61 ._---........- ......---...- ......

}Fundy Deep, between Grand Manan and Brier Island__ j 0 6.56 32.11 ...._.. - .............

{44'21 N.
40 5.98 32.45 ----_.....-.....

10499 ___dO _.__
6637 W. 100 6.03 32.69 .. ...--------

150 6. 66 32. 76 ----..- ..........
200 6.96 32.97 ....._----_.....

{: 69 N. }Oft L~rcher Shoal________ •___________ ._.________________ { 0 6.83 32. 51 26.
10liOO

___do ____
52 W. 40 6.17 32. 51 26.

110 6. 72 33.08 25.

{: 48 N. } ".' f 0 3.80 31. 21 24. 81
10501

___do ____
18 W. Oft Yermouth see buoy, Nova 8cotla__---_--------------l 20 3.89 31.26 24.

40 3.86 31.29 24.8

~....... ""~--....._....·······:·_··_······-1
0 5.56 32. 21 26.4

{~
07N. 40 6. 74 32. 31 26.36

10602 Jan. 5 22W. 100 6. 59 32. 70 26.
150 7.22 33.37 26.12
200 6.92 33.93 26.61

~Basln In offing of Cape Ann_____________________________ (

0 5.56 32.51 25.68

{42 44 N. 40 5.79 32.70 26. 79
10503 Jan. 9 69 56 W. 100 6.63 32. 93 25.86

1liO 7.57 33.75 26.36
200 5.29 33.95 26.83

{42 33 N. }1J4 miles oft Eastem Point, Gloucester__________________ {
0 3.33 ------...._.. .........------

10504 Feb. 9 70 39 W. 20 3. 52 ......- ----- ............... _---
40 3.63 ---_........... ...................

{~
27 N. }Nortbslde, Massachusetts Bay, oft Bakers Island_______ {

0 2.22 32.18 26.72
10li05 Mar.'. «W. 20 2.37

·----25~8640 2.65 32.39

10506 __ .do _. __ {42 62 N. }Qft Merrimac River____________________ ~___• ___________• { 0 1,67 31.64 25.24
70 47 W. 26 1.81 32. 08' 25.66

{43 22 N. }Oft ca~ Porpoise, !\:le.___________"___________.••••--___ {
0 2.20 32.35 25.86

10507 ___do_. __
70 08 W.

40 3.01 32.47 26.88
100 3.12 32.47 25.87

{: 39 N. lOft Seguin Island _____________•______•• __••__..____ •..---- 0 1.67 32.32 25.811
10li08 __do •____

36 W.
30 2.42' 32.30 26.80
60 2.52 32.41 25.
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TABLE lz-...:."Halcyon"'8I«tiom, 19B1:"-,CQ;atinued

Station Date Position Oenerallocallty D&l)tb Tempera- Salli1Ity Densityture

--- ---------. ,
}TrOull:b between Isles of, Sboals and .Jillfreys Ledp____'_. {

0 8.90 32.85 26.79
10li09 Mar. 5 {43 00 N. 4Cl 4.10 32. 79 25.73

70 10 W. 100 4.32 32.86 26.07
175 4.3S 32.99 26.17

}B.... I.......~C.,. ............~...._......•.._.I
e 3.60 32.49 23.85

4Cl 3_60 .Sf.'47- 25.84

{~
42 N. 100 4.10 32.65 25.93

10510 •__do __ ••
45 W. 160 5.60 lI;l.12 .26.16

175 6.60 .........._.,._- -......-...__.
226 5.60

----i3~99~ -----26:93260 4.63
'i:

}Mouth of MassaChusetts Bay, oft Gloucester••__________ {
0 3.61 32.64 25.97

10511 ___do __ ._ {42 31 N. 40 3. S4 32. 70 26.00
70 IS W. 100 3.85 32. 76 26.04

1liO 3.86 32.70 26.00

TABLE 13.-" Halcyon" stations in Massachusetts Bay, August, 19BB

09

32

Station Date Position General locality D\lpijl Tempera- Salli1Ity Densitytun
-.-,-,,- ---------. ,

"
{42 06 00 N. }~ miles oft Raoe Point, Cape Cod____________ .____. { 0 17.80 31.29 22.52

10631 Aug. 22 70 17 00 W. IS 13. 00 31.61 23.711
64 6.20 32.18 26.

0 IS. 00 81.21 22.37

{42 22 00 N. }StellWagen Bank, midway between Cape Cod and { 18 9.20 31.86 24.65
10632 ___do ____

70 26 00 W. Glouoester. ' 27 7.70 31.98 24.95
'111 4.liO 32.37 .:26.

}Moutb of Massachusetts Bay,4 miles oft Eastem ~
0 IS. 70 30.99 22.05

{42 32 00 N. 9 IS. 60 31.00 22.
10633 ___do _.__

70 35 00 W. Point, Gloucester. 27 8.40 31.95 24.85
M 6.40 32.23 25.46

10636 Aug. 24 {42 30 00 N. }Near Halfway Rock, oft Marblehead________________ { 0 15.80 31.09 22. Sl
70 46 00 W. 11 11.30 31.63 24.05

27 7.00 31.99 26.07

10637
___do ____

{~
26 30 N. }Near Egg Rock, 011 Nahant__________________________ { 0 15.30 ---_......_- ... .__ ....._._--
63 30 W. IS 9;80 ........------ .........-----

10638 __ .do ____ {42 23 00 N. }Oft Boston Harbor__________________________________ { 0 17.60 30.95 22.33
70 48 00 W. 27 8.80 ,31.87 24.73

10639 _._d() •___ {42 16 30 N. }Oft Mlnots Light. ___..___ •___________________________ { 0 16.90 31.02 22.60
70 47 00 W. 15 13.90 31.20 23.30

{42 16 30 N. }Oft Scltuate. ___________________•._~__________•••____ { 0 lS.40, 31.04 22.15
10640 ___d() ____

70 35 00 W. 15 16.;10 31.35 22.88
51 8;60 32.25 26.45

10641 ___do ____ e2 07 00 N. }Oft Brant Rock_____________________________________ { 0 17.80 31.04 22.32
70 38 00 W. 15 10.30

"" ..------- .. ----------
{41 66 30 N.}' . ,0 16.1010642

___do ____ Oft Manomet_______________________________________ { Sl.10 22.76
70 32 00 W. IS 13.20 -...-...._---.. ....._-------

10643 ___do ____ {41 46 30 N. }cape Cod Bay, oft Sandwlcb_______•__• _____• _____• { 0 17.80 30.97 22.26
70 26 30 W. 15 12.10, 31.38 23.30

10644 __ .d() ____ {41 46 00 N. }CaP8 Cod Bay, oft Barnstable Harbor_______________ { 0 IS: 30 30.97 22.11
70 16 30 W. 13 17.90 _......-..._-- _..................

{41 5S 00 N. }Midway between Provincetown and Plymoutb_____ {
0 1&10 Sl.lle 22-26

10645 ___do _. __
70 21 00 W. 13 17.90

-----~5.-0ii

"
42 7.20 ----31:00·
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Date Position General locality Depth Te~~ra.

I----I-----I------------------~-I-----

10llS3 lune 6, 1924 {42 27
70 3ll

106M luIy.12, 1924 {fo 26
37

10655 July 15, 1924
{~

22
32

1Q6S6 Aug. 5,1924
{~ 04

07

0 2.80
37 1.60
80 .32

0 2.80
27 2.00
M 2.20

0 3.30

0 1l.70
27 7.44
55 6.88

0 12.80
37 7.58
91 4.40

128 4. 7S
165 5.36

0 16.10
27 9.86
46 6.85

0 18,,10
37 US
73 3.55

11S 3.45

0 17.20
46 4.911
82 3.09

11S 2.90
165 2. 97

0 ':1.20
IS 1.80
37 1.79
73 1.77

0 10.60
IS 6.25
37 3.6S
55 3.13
73 3.13

0 16. 70
IS 6.80
37 4.60
73 ll.1l4

0 10.00
9 10. 50

18 10. (0
27 10.40

0 10.80
18 7.43
37 6.91
55 6.17
91 5.57

0 15.60
IS 12.60
46 6.48
73 3.98

0 16.60
18 12.32
37 6. 45
73 4.34

0 14.40
65 7.05

0 11.70
24 10.66

0 10.80
18 9.80
37 &.70
65 &.98
o. DID

Aug. 7, 1923 {~ ~~

'. {43 IS._•••do.__.____ 69 44

~ ~. }__•••do._••••_••••_•••_••••••• ••••••••••_••••__._-•••'~'-"---'.'l

.g:: ~ .}.•...dO•• ••_••_•• •.•_•••_._ •••_••••_••__._._~- ......"•••-- •._•• {

~ ~. }Nantucket Shoals_••_••_._••_.•••_._••_••_._•••_. •__--~--.----- _!{

!
~ ~. }7 miles o1!Oreat Duck Island, Mount Dasert ••---••-••••••----•••••:l

~~~g~. }s miles off Eastem Point, Gloucester•••••••••.••• •••••••• •• {J

10664 sept. ll, 1924 ~ ~ gg~. }....dO••_••_••_. ••••••••••••• •• • ••_••••••.• ._•••• {

10065 8ept.1S, 1924 {fo ~ ~ ~.. leftreys Ledge•• •• •••__.•• ._••_•••_. ._. ._.__.~••_••• {

10llllll Sept. 24,1924 ••••••••••••• {1~ mllas east-southeast (mag.) f1'om White Island off Boothbay {
. Harbor, Me.

/44 04 00 N. } I I100117 Sept. 29, 1924 168 07 00 W. 7 mllas oft Great Duck Ialand. off Mount Dasert..------···••--·-.

1

IllMll Apr. 18, 1m {~ ~ ~~, }Mouth or MIllISIICbUll6ttl! Bay•••_••••••••_ {

10647 •••.,_do._...••• {:~ gg ::~. }Off Nauset, Cape Cod ••••.• __•• _. ••_•••__ ••••_••~ •••••••__•.•• {

10647 APf.27,l923 •••••••••.,•••••• Roae and Crown Shoa!. __ •• · _•••:. ~_••• ._•••_._••••••_••••

Aug.: S, 1023 {~ ~ .~~, }Off Bakers Island, near Mount Desert-••_•• _••••••_•••__• __ •••••••_{

Aug. ll, 1923 {~ ~ ::~. }Off Mount Deaert ROCk- •••••••• -••-•• -••--••••- ••-.-••••••-••••-.l

10657

:: ~ •• }whlstle Buoy, off Cape Ellzabetb.. •• ._••_•••••••••••_••• {

~~. }25 mUes off Cape Eilzabetb..••••• ._•••• ._._•• • __._•• {

=~. }Off Gloucester._••_••••••••__._•••_••••••••__••••••__• __._"__.-.-.-.1

10M2 Mar.19,l924 {fa : ~~. }s mUes oft Eastem Point, Gloucester •••••••__••••~ ••_•••• •__••••• {
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TABLlIl 14.;"""HaUyon" stationt, 19u-o.19B4.-.;.Continued

Station Date PositIon Oener8l1bcaJlty

--I----I----I-----'----'-----'---'-----~---- ----
"

10668 oct. 3, 1924 ••~••• .~----.{~~~enortheast (DlBI·) from LIttle Duck Island, off Mount :Oesert, {

.1"".9 o~. Ill, 1924 {'42 26 SON. } ., ' " {
vuu 70 37 00 .W•. 8 miles south (mag.) from Eastern Point, O1oucester ~- •••-.--••

o
27

o
18
37
73

11.70
10.08

b:1o
11.40
10.08
6. 78

TABLE 15.-I~Patrol stations, 1919 (Jro".Coast ~rd .13ull~in !:Va, 11,1914)

DepthT:fJ::r. SaUnlty DensItyGeuerallOCalltyPositIonDateSta
tlon
- ------1:----1---'-----------------------,----1.....--.-----·--------.--.-

21 •••do _~__ {~

20 ••_do {~

"{43
22 _•• dO--"!66

- I

0 4.60 32.43 2l\.n
27 3.66 32.29 26.88
lUi 2.90 32.48 26.90
77 3.76 32. 61 26.93

101 3.110 32.66 26.97

0 4. 70 32. 72 26.92
40 3.90 32.88 26.98
80 3.06 32.66 28.03

121· 4.16 32. 77 26.00
181 6.26 33.48 26.48

0 0.00 31.87 26.60
M 3.70 32.62 26.95

110 4. 76 3lL68 28.60
166 4. 76 33.84 28.80
218 4.76 ................... -.........._'..

0 4.70 31.29 24.79
27 6.16 31.71 26.07
64 3. 76 31.78 26.26

101 3.76 32.09 26.62

0 4.90 <I) _..__ .......-
37 4.86 ....................- -_...-......_-
73 4.86 -.....--- ........ -....................

110 4.80 ------ ........ ......................
148 4.36 .................-- ....""-.- ..._-....

0 4.60 81.98 26.36
M 3.66 32.38 26.76

110 4.46 32:92 26.11
l66' 4.40 .... _-------;'": .--_..........-..
220 ---'--- ..__..' ...-- ._---~

......._-_ .._--
0 2. 70 31.71 26.30

18 2.90 31.71 26.:l9
37 2. 70 --'-81:71" ··-·-26.-3066 2. 76

0 IUO 31.63 24.37
36 6.06 31.80 26.06
70 4.30 32.02 2/1.41

104 4.00 32.48 26.80
139 4.06 32. 68 26.96

,,~ 0.00 31·80 24.63
4.60 33.18 26.23

110 4. 76 33.•6 26.27
166 6.40 33.48 26.44
220 6.60 33.91 26. 76

0 7.80 31.96 24.94
60 4.80 32. 49 2li.78

121 4. 96 33.lll) 26.
181 6.06 34.29 27.01
242 6.16 --...--_........- ....._--_..-....

0 4.20 31.67 26.14
27 4.20 31.71 26.17
M 4.20 31.76 26.21
82 31.80

SS"M 30' {43 17 N·}O B'-" '. . .•. '. , ~'. ay 66 20 W. ~ auA __••••__••_._._••_ ••_. ••_ •••_~•• •••_ •••~

37 ...do _~.~ {~ ~~. }East-oeutrBl part of basln••• _•••••_.__••• __._. •• ._._••• (

~ ~. }East-oeutnil part of gulf •__._•••_•••••_••__• ••• ••••__ (

~ ~. }oermau B~k._. ••..•••_. ••••••••••••••.•••• •__ {

gg ~. }omD& of northern Cape Cod__• ••••••••• •••_._••• (

36 "_.do --~. {~ ~~. }. dO_••_. •__•__ •••••••~•••-•••••..••••--••••••••--.----1·

1 Mar. 23 {~ ri~. }otIIDg of northern Cape Cod ••__•••••• ••.•_•••_._.(

2 Mar. 29 {~ ~ .~. }_••_.dO••_••••_••_••••_••~.--••--.------••--------•••__ ••••__ (

3 ._. do---d~ ~~~. }East.central part of gulf __• • (

19 April28 {~ gg ~'. }omur of northern Cape Cod•• ._••__••_.~•••-----.--. {

~~. } .do. __•__••••_••••••••__••• __••__• ••••• •• __._ •• (.

1 SalinIties for this statIon are omitted because Irregular. They are given In U. S. Coast Guard BulletIn 11, 1924, p. 104.
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TABL:m16.-" AlbGtro88" statiom, 1910

97

2

86
92
93
30

1
7
3

06
1
o
5
7

59
09

1
9
9

59
8

98

92

Statlol1 ' Dllte Position G~locallty Depth Temper· Salinity Densityature

--- ------
0 4.44 -••-34,-45- ""-26:6-50 9.76. , 100 12.39 35.18 26.6

20044 Feb. 22 {~
07 N. }Contlnentlll slope southwest of Georges Bank •••••••"" 200 12. 39 35.ZT 26.7
03 W. 300 10.91 35.32 ZT.

500 7.24 MOO 27.4
1000 4. 21 34. 90 ZT.7
1400 3.92 34.92 27.7
1800 3.62 34. 90 ZT.7

}Southwestem slOpe of Georges Bank ~••• ~, ""••••_••_____ /

0 5.00 32.34 25.

20045 __.do •__• {~
18 N. 20 4.59 32.92 26.
09 W. 60 9.40 34.42 26.6

100 12. 35 35.34 26.7
150 11.55 35.25 26.8

l'·"'--"" ~ G......... ----------- -----11
0 5.00 32. 34 25.

20046 _••do •••• {~
38 N. 10 3.37 32. 38 26.7
21 W. 40 4.50 32. 77 25.

50 7.11 ---...-. _..-- ------ ----
70 8.03 .. _------... ------.- ..-

20047 Feb. 23 e1 08 N. }Westem part, Georges Blink _________• __ .___________ ••__ ,{ 0 4.44 32.39 25.69
68 85 W. 20 ----_.......... 32.38 ....._.. ----_ ..

50 ......_--_ ..-. 32.47 .._.... -- ...---

}_w...." ~ .....,...... ~.G"'" B_-_.______1
0 3.33 32.47 25. 86

.20048 __ .do •••_
{~

41 N. 20 3.•8 32.47 26..85
60 3.49 32.47 25. 88

49 W. 75 3.55 32.43 25.81
100 3.54 32. 49 25.86
150 4.87 32.97 26. 10

}....... _ ~ C......---------------- ___________ 1
0 3.33 32.52 25.93

{~
30 N. 20 2.79 32.51 25.94

20049 _.~do ._•• liO 2.79 32.52 25.95
35 W. 100 3.04 32. 54 26.94

150 5.66 33.40 26.37
2QO 5.63 33. 78 26.611

}Mouth of Massachusetts Bay olI moucester__ ._••_______ /

0 2.50 32. 35 25. 83

e2 30 N. 20 1.95 32. 34 25.87
200M Mar. 1 40 1.89 32.36 25.89

70 18 W. 100 1. 52 32.34 25.90
150 1.68 32. 39 25.94

.. ,

{42 31 N. }MOuth of M88SSChusetts Bay.__••___________ ._••••__ •••_20051 Mat.1-2 70 09 W. <,> -.--... ---- ~--_ ........._.. ......_---- ......

}N_ Cabo.-________________________________ 1
0 2. 62 1 32.49 25. 94

110 2. 24 32.52 26.00
20052 Mar. 2 {::

43 N, 40 2.48 32.52 25.98
41 W, 100 2.47 32.52 25.98

150 3.60 32.66 25. 97
200 5.24 33. 44 26.43

p...."..""~ b....-----------------------------1
0 2.78 32.04 25.97

2Il 2.20 32.59 26.06

~ Mar. 3 {42 45 N. 40 2.34 32.57 26.02
67 28 W. 100 2.28 32. 61 26.05

150 4.96 33.87 26.81
226 5. 39 34.36 ZT.l

}B..........~ ...... "-'•••_______________1
0 2.50 32.41 25.88

20 1.84 32.39 26.92
200M __ .do •••_{~

15N. 40 1.84 32. 39 25.
45 W. 100 1. 77 32.41 25.94

175 5:40 1 33. 75 26.1r1
250 5. 48 34.00 26.8

lit,""""'......D_...>-:-------________•__•___ \
0 2.50 32.38 25.

20 1.85 32.39 25.
206M ___do __._

{~
42 N. 40 1.82 32. 41 25.
55 W. <100 q9 33.16 26.

150 5.46 33.77 26.64
220 5.59 33.91 26.74

}6 miles olIOreat Duck.Island, olI Mount Desert Island_ {
0 1.15 32.21 25.82

200M __ .do •••• {:: 05 N. 20 ':
0.50 32.29 25.91

08 W. 40 0.49 32. 23 25.87
100 1.95 32.48 25.

I Ounent station, see U. S. Bureau of Ftsherles, 1921, p. 156.
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Station Datil: Position General locality

--1----1---11--------------1--------

}omng of Penobscot B~Y______________________••________-1 0 2.22 32.311 25.89

{~
21 N.

20 1.91 32.40 25.93
2OOli7 Mar. 4 40 1.91 32.41 25.93

58 W. 76 1.89
~:} 25.93

126 2,00 25.94

{43 41 N. }Near Seguin Island________________•_____ ------.______••_{
0 1.39 31.31 25.09

20058
___do ____ 16 0.68 32.00 25.67

69 38 W. 46 1.43 32.34 25.90

}6mllesOll Wood Island, Me - _.___________________••_••_. {
0 1.11 32.09 26. 72

20069 ___do _ •• {43 26 N. 20 ();47 32.10 26.77
70 12 W. ' '40: 0.61

90 2.33 ----iii-ii2" -----25:'83

}10 mlltlS oft mouth of Portsmouth Harbor, N., H.________ {
0 1.39 32.28 25.36

20060 ___do •• __ m02 N. 20 1.26 32.27 26.36
27 W. 40 1.28 32.30 26.88

ll() 1.16 32.30 26.89

}~...................~,..... ,..,,-""'..~~-----I
0 1.30 32.2 ---·-25:'8020 .86 32.17

20061 Mar.'S {~
00 N. 40 1.33 32. 34 26.91
11 W. 100 1:116 32.41 2M12

'1\1&': .';40'29
·'··iii·gi· ·----26:i2176 4.26

{42 26 N. 0 .78 32.14 26. 78
20062 ___doc. __ }MassaChusetts Ba:r.;oftBostoll, Hu:bOt·._••_................'.. " 20 .6670 43 W. c . ., ... 'l 50, .33 -~--'iii-i6- ----26."82

MI/Z. .10 {42 20 N, }Central part, Massachusetts Bay__ ••__ •••_._•• ___• ____•• 0 1.10 32.00 25.6570 40 W.

___do_~ __
{~

17 N. }.-.--_.--_.-.-_.__.._._'--_.._--------------------_.._---- 0 2.20 32.43 26.9207 W.

___do _. __ {42 12 N. }------------------.--------_..--------------_._-- ---_.._- 0 2.20 32.66 26.1069 06W.

}aou...~ .........--------------------------------1
O· 3.61 32.61 25.96

16 3.49 32. 69 25.96

20063 MI/Z.ll {~
06 N. 35 3.09 32.66 26.03
10 W. 96 3.06 32.63 26.02

140 4.30 33.16 26. 31
100 4.63 34.61 27.44

0 3.60 32.84 26.14
20 2.80 32.83 26.20
40 2. 73 32.84 26.26

20064 ___do ••__ {42 20 N. }80utheast part of basin north of Georges Bank___________ 100 3.18 32.96 26.26
67,13 W. 160 4.26 33.66 26. 71

200 4. 32 34.69 27.62
266 4. 24 • 34. 76 27.60
330 4.02 3P8 27.63

{
0 3.61 32.63 25.97

20066
___do ____

{~
55N, }Northeast part, Georges Bank.___•__•__________________ 20 2. 97 32.66 26.04
53 W. 40 2.95 32.66 26.03

80 2.73 32.69 26.20

}East part, Georges Bank________________________________ {'
0 3.~ I 32. 67 25,94

20066 {~
34N. 20 2.78 32. 61 26.03..__....._-_ ... ~
45 W. 40 2.73 32.61 26.02

70 2.53 32. 59 26.02

}Southeast part, Georges Bank______••__-'________• __:.___ {
0 3.05 32.68 26.011

20067 Mar. 12 {~
16 N. 20 3.07 32.68 ...26.06
31 W. 40 2.83 32.75 '26.14

90 2.80 32. 79 26.17

)&......._ ......... •....--------:-----------1
0 3.33 32.65 26.00

20 2.00 32. 66 26.05

20068
___do ____

{~
02 N. 40 2.92 32.66 .'26.06
20 W. 100 3.56 32. 83 26.13

160 4.40 33.86 26.87
100 4.92 • 34.23 27.09
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TABLE 16.-" Alhatro"" stationa. IDeO-Continued

o
3

II

00

4
2

2
46

2

Station Date P08IUQn General locality Depth Tempera- Salinity DeDBity
ture

--- ---------
0 3.33

---'i2~7V' -----26~i·150 3.11
0 I 100 7.09 33.86 26.6

20069 Mm•. 12 {~
47 N. }Contlnental slope southeast of Georges Bank____________

1150 7.01 34.63 27.16

OJ W. 200 6.92 34.67 27.3
300 4.73 34. 67 27.
400 4. 32 34.71 27.64
600 4.26. 34.81 27.6

1,000 3.77 34.92 27.71

{~
03 N. }North~stedge Georges lJank.~--••--"••- ••".-••••---•• {

0 3.05 32.66 26.04

20070 Mar. 13 20 2.78 32.67 26.06
16 W. 40 2.74 32.66 26.06

90 2.69 32. 70 26.1

j_C.......""_""","cd.~""._I
0 3.33 32.81 26.1

{~
UIN.

20 2.90 32.83 26.18

20071 _••do ••__ 40 3.16 32.86 26.1
02 W. 100 6.48 34.29 26.96

160 6.86 34.42 27.
216 6.84 34. 70 27.23

36 N. }BrowDS Bank______._••__•••_•••••••_••__• ___ •________._ {
0 1.116 32.32 26.86

20072 ••• do____ {42 20 1.88 32.34 26.87
66· 150 W. 40 2.14 32.67 26.04

90 3.40 83.02 26.29

30 N.
0 2.22 32.44 26.92

20073 Mar. 17 {~ }011 prollla running southeasterly from the offinll of Sbel· { 20 2.10 32.48 26.93
06 W. blime, Nova Scotia. 40 2.10 32.48 26.97

70 2.62 32. 71 26.12

}.___dO••••__._••••••••••••••••••••••••__ ••••••••••___----I
'0 1.39 32.09 26.70

20074 Mar':~9 {:: 18 N. 20 1.24 32.07 25.71

58 W. 40 1.10 32.07 26.71
100 2.86 32.94 211.26
1150 4.68 33.69 211.70

{: 66 N.
I-·--dO------.--------.-.-------------------•••--.-------. {

0 0.56 31.80 26.63
lIOC116 ••_do _._. 20 0.27 31;83 26.56

36 W. 40 0.46 31.82 25.54
90 3.76 33.21 26.40

l---.d·-····-···---·-----·---··-·-·-······1
0 1.28 32.06 25.69

20 0.911 32.08 26.70

{= 33 N.
40 1.20 32.20 26.81

20076 _••do •___ 100 7.311
30 W. 160 8. 61 ----i4."'i4- -'-'-~7i

200 6.20 34.70 26.91
260 5.40 34.65 27.32

. '. I ' 1.67 32.16 26.76
40 1.29 32.19 25.79

MBr.{~ 42 24 N. }contlnental slope Inoffinll of Shelburne, Nova SCOtla____
100 5.82 33.78 26.52

20077 200 7.89 34.85 27.20
64 19 W. 300 6.32 34.85 27.38

1,~
4.23 34.83 27.42
3.90 34.88 27.72

Oape 1 0 1.115 32.45 26.96

{3 58 N. }Northern Channel between Browns Bank and 20 1.82 32. 45 26. 96

200'78 Mill'. 20 40 2. 12 32.43 25.93
48 W. Sable. 100 2.67 32. 72 26.11

135 4.59 33.58 26. 62

jjp.." Doo........ G......- ....... """'••1
0 2.150 32.56 26.00

20 2.14 32.M 26. 01

'lIOC119 MIIi'.22 {~
21 N. 40 2.17 32.53 26. 01
87W. 100 2. 55 32.70 26.10

160 3.32 33.01 26.29
200 4.29 33.31 26.44

{44 ill N. }ll mll8!l east 01 Petit Manan Island_______•••_.- •.•~.•••• {
0 1.311 32.05 26.67

20080
•__do ____

67 37W.
30 1.26 32.16 25. 77
60 1.43 i 32.25 25.83

}N_-"'........ ",.." ..." "_.·_··__1
0 1.95 32.32 25. 85

20 1.76 32.32 26.87

20081 Mar.{~ 44 08 N. 40 1.63 32.36 26.90
67 26 W. 100 2.26 32. 59 26.05

160 6.07 33.67 26.63
200 6.39 33.84 26.73
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TABLE 16.-" Albatr688" 8tati~m,19Bo-Continued

1001

Station Data Pos.ltion GenerallocaHty Deptb TllIIIpera. BaHnlt1 ne.ltJ'tnre

------ ---- I

• ,
lOft Lnrcber SboaL______________________ ••••______ ••.___.. {

0 2.67 32.69 26.02

20082 Mar; 23 {: 54 N. 20 2.36 32.61 26.06
53 W. 00 2. &2 32.72 26.18

120 3.3& 33.1& 26.40

lOft Yarmouth, Nova Scotia _. __._••____ •___. ___•_______• {
0 1.9& 32.17 211.78

20033 •••do _. __ {: 41 N. 20 1.54 32.18 2Il.77
21 W. 40 1.&4 32.22 211.79

Oli 11.04 32.54 26.02

{: 18 N. lOft Cape Sable, Seal Island, Nova Scotia ____ , __,_, __ , ___ {
0 2.11 32.16 2Il. 71

20084 _._do ••__ 20 1.74 32.16 211.74
09 W. 00 1.81 32.23 211.80

{~
17 N. }oermlton Bank__• __•________._••_____________ ---- .--••--- {

0 2.&0
2008& •• _do ____

33 W.
30 2.40 32.63 26.07
70 2. 43 32. 63 26.06

I
,

1
0 3.61 -·-·33:iij- -----26,'35

{~
11 N. }East side of basin • _________..______..._. ___________... _____ 20 3.40

20086 __ .do ____
12 W. 40 3. 39 33.10 26.3&

100 4.29 33.63 211.6.
170 &.01 34.00 26.00

}i<'"'."........_. C.,. AD. _____--,----- \

0 3.0& 32. 49 2.5.00
20 2. 74 32.00 2.5.98

{~
37 N. 40 2. 74 32.54 2Il.1lG

20087 Mar. 24 27 W.
100 2.80 32.63 26.04
1M 6.37 33.63 26.49
200' .5.39 34.0& 26.00
200 .5.06 34.22 27.011

0 2.60 32.36 2Il.85

e2 16 N. lOft northern Cape Cod,. ______._.________~__•_______• ___ 20 2.20 32. 39. 2Il.90
20088 _._do ••__

69 54 W. 40 2.20 32.44 211.93
100 3.61 32. 92 26.19
180 4.97 33.68 26.68

}M~husettsBay, oft Boston Harbor _____• ___________• {
0 3.06 31.211 :H..92

20089 Apr. 6 {~
26 N. 10 2. 39 31. 26 . 24. 97
43 W. 2& 2.31 31.30 211.02

60 1. 49 32. 31 26.08

}Mout~ of Massachusetts Bay. oft Gloucester ------------1
0 3.33 32. 36 2.\ 76

{42 30 N. 10 UO 32.34 211.83
20090 Apr. 9 70 19 W. 30 2.42 32. 34 26.83

90 2. 34 32.47 26.9&
.120 2.26 32.48 2Il.97

{~ 43 N. }leftreys Ledge, oft Cape Ann________ ._. ____ • ______ •____• { 0 3.33 31.97 26.46
20091 _••do •___

70 22 W. 20 2.48 32.08 26.611
60 2.00 32.46 26.91

lOft Merrimac River______ •••_••_._____________________• {
0 3.05 31.01 24.72

20092 _._do _.__ {42 49 N. 20 1.94' - ... - ....--...... ....._-------
70 37 W. 40 2.45 -....... -_ ... _-- .........._-_ .....

80 2.35 _...... -- .......... - ......... -_ ..........

}westemsIOp8 of le1freYs Ledge._____•________•__ •__••_.1 0 3.06 31.92 211.45

e2 57 N. 20 2. 42" 32.02 26.68
20093 •••do ____

70 07 W. 40 2.26 32.35 26.M
100 3.59 32. 81 211.10
160 4.29 33.10 211.26

}Platts Bank__••____________• ______••______________•••___ {
0 2.78 32.16 2Il.66

20094 Apr. 10 {43 08 N. 20 2.34 32.17 aG,76
69 40 W. 40 2.46 32. 41 2Il.89

00 2.82 32.56 26.97

II 0 3.06 30.07 23. 97
20095 _._do •___ {43 26 N. }7 miles oft Wood IslQIld, Me. ______________--••-._._.~___ 20 2.71 '---32:80' --"'26,"W70 12 W. 40 2.211

90 2.22 ---........- ...- .....,...._- .....--

20096!___dO ____ {:~ .~ ~.I}Near seguin Island .--.-----.---~--.--.-------__._.__._ {
0 2. 78 29.94 23.89'

20 2.02 31.60 2&. 2S'
60 2.39 32.41 26.8110
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TABLE' 16.-" AlbatntB'" 8tatiom, '19,eO--Continued

8t8ttllll :oatlr' PosI~lon Generallooa1lty Depth T~ra- SaHnitY DeBslty

+---1---1----------------1------------
,

}oiDng of Penobscot Bay••••••••••••••-------------------I
0 3.33 32. '3 26.83

{10 '3 llIN. 20 2.40 ' 32. 43 26.110
20097 Apr. 11 88 55W. 40 2.13 _._ ..~--~-- ---_._----

100 3.46
125 4. 51 33.28 --"'26:37

111{~ }a« Moo•• ""'" """_______________________________ ,

0 3.05

::::~:~:I:::::~~43 N.
20 2.33

20098 ·Apr. 40 2.53
55 W. 100 3.53

150 4.91 33.89 28.84
210 6.28 34.22 27.05

}Oft Pem Manan Island ____________ . __ •_____________.•_-f 0 3.61 31.46 25.03
20099' Apr. 12 {M 15 N. 20 2.23 31.110 25. 50

63 W. 40 2.34 32. 38 ~86
70 2.60 32.56 25.99

}N"'..,....."., ...............,................ __ (
0 3.89 32.49 25.82

15 3.07 32.59 25. 98
{44 09 N. 35 3.29 32.87 26.18

20100 •__ 00_.__
67 2tl W. 95 4.50 33.55 28.60

145 5.06 33.98 28.89
195 5.12 34.06 28.95
225 5.14 34.09 28.96

}Oft Lurcher ShoaL. - ---.-- -.--------.. ------ -----. ------1
0 4.28 32. 89 26.10

{: 63 N. 20 3.39 32.94 26.22
20101 ___do •__•

51 W. 40 3.67 33.03 26.27
100 4.58
140 4.71 33.78 -"'-26:"77

}Ot! Yarmouth, Nova Scotla __• _____________~~--,'- ••--.-. {
0 3.89 32.36 25.72

211102 APr. 13 {: 42 N. 20 3.26
21 W. 40 &00 "'-3:i~56- -····:i5~96

60 2.83 32.56 25.97

}German Bank________________________••_.~-.-•__________ {
0 3.89 32.74 26.02

211103 Apr. 15 {: 20 N. 20 3.35 32.72 28.06
36 W. 40 3.44 ,32. 79 26.11,

110 3.46 32. 79 26.11

{: 13 N. }south pf Blonde Rock, oft Cape Sable_______•__ ,_________ {
0 3.05 32.32 25.77

20104 ___do •__•
59 W. 15 2.80 32.34 25.80

45 2-83 32.38 25.82

I
0 3.61 32.43 25.80

{:: 68 N. Northern Channel, between Cape Sable and Browns 20 3.61 32. 42 25.8020105 •• _do ____
68 W. Bank. 35 3.11 32.77 26.12

95, 3.16 32.83 26.16
125 &.15 32.84 26.17

}Browns Bank______•___•__• ____.. __..__________~~------~, {
0 3.61 32.72 26.03

20106 Apr. 16 {~
39 N. 20 3.40 32.74 . 28.0601 W. 40 3,35 32.73 26.06

80 3.32 32. 75 26.09

}~....... C>'~I.b"_."...~.P_~.~--I
0 3.33 32.34 25.75

20 3.10 32.34 25.77
,:10107 ._.dll •.~.- {~

19 N. 40 3.21 32.56 25.9402 W. 100, 6.86 33.86 26.68
170 7.45 34.59 27.05
240 6.07 34. 69 27.32

57 N. }Eastem. edge of Georges Bank___•.__._...__._.__• __....._{
0 4.17 32.68 25.87

,llO108 ___~o ____
{~ 20 3.62 32.69 25.94III W. 50· &08 32:60 25.98

130 3.75 33.05 26.29

~ .... ', "",,",.•"""---- --------------------1
\ 0 4.17 32.66 25.92

___do.___
{~

17 N. 20 3.63 32.66 25.,9820109 09 W. 40 3,54 32. 66 25.99
100 4.22 33.46 26.56
150 6.47 34.52 27.13

20110 I.. -d'o ~~-. {~ 38 N. }Eastern part of Georges Bank. ___• ________•___•• _____ •__ {
0 3.89

.32. 67 1 25.97
20 3.54 32.70 26.0228 W. 40 3.42 32.69 26.03
80 3.59 32. 70 .26.02
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TABLE,16.-U Albatroaa" 8tdtions, 19So-C()Dtinued

88
94
93
95

9
90
94
8

50

Station Date Position General localIty Depth Tempera. Salinity DenSityture

--- ---
0

}Eastem part of Geories Bank___________________________ {
0 4.17 32.60 25.

20111 Apr. 17 {~
69 N. 20 3.62 32.61 25.
43 W. 40 3.76 32.61 25_

70 3.75 32.64 25_

}<~"'- ....." ••~ "".~ 0 ...... _ ..••••.,1
0 3.61 32.54 25.8

20 3- 39 3252 25-

{'2 22 N. 40 3-26 32 '16 25_
20112 ___do •___

67 02 W. 100 3.15 3286 26.1
175 5.22 34.56 27.33
225 4.66 34. 70 27.
290 4.71 34.70 27.50

)c~.~ ....~ - ............_..............······1
0 3- 33' 32.50 25.88

20 2.88 32. 47 25.90

20113 ___do ____ {'2 63 N. 40 2.93 32.48 25.90
67 37 W. 100 4.32 33.51 26.59

165 5.16 34.23 27.07
230 5.16 34. 43 27.23

}Near Cashes Ledge______________________________________ \
0 3.33 32.41 25. 81

{~
41 N. 20 3.28 32.45 25.85

20114
___do ____

'OW. 40 2. 91 32.43 25.87
100 4.12 33.19 26.36
175 4.96 34.18 :17.06

)"'...... "'.~ ""'" In - ~C.,. ........_....-1
0 3"61 32.46 25.81

20 3.33 32.48 25. 87

{~
37 N. 40 3.20 32.47 25.87

20116 Apr. 18 33 W. .100 3.02 32.80 26.15
150 6.38 33".69 26.62
200 6.36 33.93 26.68
290 4.92 34.34 27.19

J42 03 N.
}Oft Cape Cod HlghlandS________•____~----"---.-----.---\.

0 3.. 61 32. 14 25.67
20116 ___do·. ___ 20 8.60 32.14 25..57\69 38 W. 40 3.13 32.16 25.63

100 3.42 32.79 26.11
105 4.25 33.01 26.91

}Oft north~m Cape Cod__________________ . --------------- f. 0 3.61 31.87 26.36

2Oli7 ___do ____ {~
09 N. 20 3.13 31.86 26.
58 W. 40 3.00 32.08 25.68

ll.~ 3.24 32.78 26.12

{'I 51 N. }6ape Cod Bay'__________________________________________ { 0 4.44 31. 55 25.02
20118 Apr. 20 15 3.76 31.52 25.0770 18 W. 28 3.46 31.50 25.08

{
0 3.61 31.43 25.01

20119 ___do ____ {42 18 N. }Massachusetts Bay, midway between Cape Cod and 20 2.87 31.56 26.18
70 28 W. Gloucester. 40 1.58 32.03 25.65

90 1.78 32.29 25. 84

;0 6,39 29.16 22.93
5 .6.l,2 29.11 22.93

10 5.88 29.17 23.00

20120 May' 4 {42 27 N. }M:outh of Massachusetts Bay. oft G1oucester_~ __________ 15 5.90 20.18 23.00
70 25 W. 20 4.67 29.55 23.42

30 4.52 31.13 24. 69
50 3.96 31.36 24. 93
70 2.72 .~ ..__....:_-. ._-----... -

{~
27 N. }___ .do________"______. _____________________________ -----_ { 0 5.66 29.08 22. 96

20121 ___dO ____
25 W. 30 3.02 30.99 24.62

60 2.39 32.24 25.76

0 7.22 28.26 22.18
5 6.54 28. 45 22.36

10 5.61 30.59 24.14

{~
49 N. }Oft Merrimac River___~______________~_________________ 15 4. 42 31.17 24.72

20122 May 7-8 37 W. 20 4.18 31.24 24.81
35 3.10
50 3.13 ----iii-i7- -----25~63

65 2.43 32.25 "26.76
85 2.30 32.38 ... :26.l!ll

{42 28 N. }Massachusetts Bay, oft Boston Harbor •_________________ { 0 8. 89 29.94 23.20
20123 May 16 70 43 W. 20 4.83. 30.72 24.30

55 2. 35 32.18 26.73
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TABLE 16.-" Al.batroee" etatiom, 1911o-Gontinued

4

02

58
90

40
30

20
38

2
5

82
o

60

IDepth
I

Station Date Position General localJty Te:~:ra. Salinity Density

--- ------
0 ,

}Mouth of MllSsachusetts Bay, oft Gloucester.___•••••J{ : 9.72 29.87 23.
20124 May 16 e2 28 N. 6.12 30.77 24.33

70 18 W. 2. 89 32. 07 25.
: 100 2.65 32. 45 25.

fda c.,. Cod h.-,.-----------------------------1
0 9.17 30.25 23.

{42 00 N. 20 5.73 32.07 25.
20125 •__do _•• _

69 41 W. 40 3.78 32.34 25.71
100 3.58 32.112 26.
140 4.04 33.21 ·26.

}Otllng of southern Cape Cod •__.----------------.-------1
0 8.33 31.53 24.5

{41 39 N. 20 5.90 32.16 25. 3
10126 Mayl7 69 22 W. 40 4.30 32.M 25.

100 3.60 32.81 26.1
160 4.10 33.49 26.

}BBSIn 8IlSt of Nantucket. __ ------ -----. ------' •.••- ·_·.·-1
0 7'22 31.89 24.93

el 20 N. 20 5 '75 32.24 25.46
20127 _._do _._. 40 4.10 I

69 06 W. 100 3.80 ----32:88' "--'26:i-
145 3.80 32.98 26.24

}33 mUes8llStward from NantucketShools Lightshlp__• __• {
0 7,78 32.48 25.35

20128 ___do _" •• {~
·34 N. 20 5.55 32.47 25.63

53 W. 40 5.40 32.47 25.66
70 6.04 32.60 25.71

}«;Jontlnental edge oft Nantucket Bhoa1s••____ •_____ ._____ /

0 7.78 32.61 25.45

{~
05 N . 10 7.66 32.61 2.';'48

20129 ..,.do •__ ,
04 W. 30 5.30 32. 74 25.87

90 1.32 33.84 26.48
160 8- 24 34.12 26.96

TABLE 17.-" Fish Hawk "statione in M aeeachUBetts ana Ipswich Bays, December, 19114, to June, 1995
[For key chart, see Bigelow, 1926, 1Ig. 9)

Bta- Tem. Salin· Den.PosiUon General locality Cruise Data Depth per&-tion ture ity sity
.

---------

!
0 6.75 ...._- ..-- .. ..._- ..........

2 Dec. 11,1924 33 6, 79 ......... ---- - ..-......- ..
66 6.85 -------- ... _- ...........
0 5.95 -------- .._-- .........

3 Dec. 16, 1924 28 6.97 - ... --_....... ....._--.....-
66 5.95 ........... __..... -....- .........

!
0 4.90 .....__ ........ -- .... - ... _-

4 Dec. 22,1924 33 4. 62 ................ ............- ....
0 " 64 4.90 - ..------ ---..... - ....

{~
12 00 N. }Mouth of the bay, 10 mUes oft Race Point, Cape 0 4. 05 .._----- ... --- ..----:I 23 30 W. Cod. 5 Jan. 6,1925 32 4.01 ------_ .. --- ...._--

64 4.15

{ 0 2.00 -i32~87- ---2lr~
6 Feb. 6, 11126 32 1.81 132. 90 26.32

63 3.10 132.83 26.18
0 2.10 132. 75 26, 19

7
F.h '''~! 32 1.83 132.71 26.28

64 1.90 133.07 26.46
0 2.40 132. 94 26.32

8 Mar. 10,1925 33 2.14 132. 98 26.'38
6li 2.05 133.12 26.50

0 6,60 ::::::::1::::::::2 Dec. 11,1924 13 7.60
26 6.55 -------- - ..------

If
0 4.10 .....--..- .... - ..-----.Apr. 7,1925 30 4.08 ..-----_ .. ..................

60 3.40
·i3i~7i· "'25:080 6.60

a e2 09 so N. Month of.the bay, 7 mUes oft Race Point, Cape 12 Apr. 22, 1925 17 5.49 131.62 24.97
70 19 SO W. Cod. 33 3.79 132. 60 25.83

0 8-60 131.47 24.43
13 May 21,1925 15 8-14 131.36 24.42

80 6.15 131.59 24. 94
0 12.18 32. 38 24. 57

14 Iune 17,1925 10 12.05 32.38 24.66
20 9.23 32.52 25.03
SO 5.06 33.17 26.13

IFrom hydrometer reading.
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TABLE 17.-'-" FiBh Hawk" 8tations in Massac1+meU8attd Ip8wick B(J/iJ8,~cember, I9!4,to JUM,
19B5'-Continned
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TA.BLE 17.-" Fish. Hawk" statiom in M(l88aChu8elt8 and Ip8wich BaY8, Decemo.et, 199~. to June,
19B5-Contioued

Sta
tion Position GeaeraJ locality Date

Tem· !'lalln. De-
Deptb rur~"'lty sit>'

--I-----I----~----------I--I-----I~-~ --.-----
0 6.30 ..-- ....._-- -- ... _----

2 Dec. 9, 1924 6 6.32 .. -- ..--- .. --_ .. - ..--
12 6.30 ..... _- ..- .... ---..........
0 4.25 ........... --.... --------

3 Dec. 11,1924 7 4.43 - ..------ 00 .... - __--

14 4.35 -------- .... _--_ .....
0 0.30 .-- .._-- .. --- .....-..

6 Jan. 7,1925 6 0. 37 ... --- ... ---
13 0.25 ';32:35- ---26:020 -0.70

" 6 Feb. 6, Ig25. 6 -0.41 132. 47 26.11

{41 49 30 N. }Soutb sl~, Cape Cod Bay _______• ______________ 11 -0.60 132.66 26.23
7 70 11 15 W. 0 1.60 132.25 25.82

7 Feb. 24, 1925 6 1.48 132.35 25.91
12 1.39 132, 34 25.90
0 5.40 --------1---· .---11 Apr. 8,1925 6 5.24 --_ .. _-- .. - .... _- ..- ..

12 5.26 -------- - ...._----
0 6.30 --------1---- ----12 Apr. 23, 1925 6

12 6.48
--------1--------

0 11.00 :=:==:=f=:::::13 May 20,1925 6 10. 96
12 10.92 -- ...... --- ....................

14 June 16, 1925 { 0 15.23 32.23 23.81
10 15.20 32.38 23.92

sel 49 00 N, }cape Cod Bay, oft sandwich•••___._••_________ Dec. 3, 1924 { 0 6.85 ....__ ......... --.............
70 24 30 W. 23 6.80 -------- ._-...........

l' Dee. 3, 1924 • 0, 6:93 .--......... ......-----
33 6.40 ........... ---- --- ... ----
0 6.30 -- ....... _-- ....- ............

2 Dee. 9,1924 14 6.73 ..------- --.. __..-..
28 6.10 .. --- ...._- - ... _---_ ...
0 4.90 ... ------- --------3 Dec.. 16, 1924 17 4.93 ......... _-- ... ....._-----

9 el 63 16 N. }west side, Cape Cod
Bay___.0_.________________ 34 4.40 -- ... -- .. _- --_ ... _---

70 27 00 W. 0 4.80 ..------- - ....._----
4 Dec. 22,1924 17 4.83 ---_ ... _-- - ....._.._--

34 4.80 _... __ ... _-- -- .. _- ....--

j
0 2.15 .... _.._---- --_ .. _-- ..

5 Jan. 7,1925 16 2.20 -_ ... __ .... _- _.... __ ......... -
32 2.15 ';32:70- '--2O:2i0 1.90

6 Feb.. 6,192., 15 0.59 132.78 26.34
:;9 0.70 133.19 26.63

Dec. 3,1924 0 6.74 _.. _-_ .... _- _.... _- ..........
33 6.80 -_ ...... _-- .. .... - .. - ...- ..
0 6.90 -------- ......_-----

2 Dee. 9,1924 18 6.93 ..--- .._-- - ...---....-
36 7.10 -------- --------
0 5.40 ...._- ...._- ..-------

3 Dec. 17,1924 18 5.47 ....__ ...._- --------36 5.90 ---- ......- ... __ ......_--
0 4.60 ---- .. _-- ----_ ..-...

4 Dec. 22,1924 19 4.63 ..------- --- ..- ....-
37 4.80 ..- ........._.. - _.... _--_ ....
0 2.25 _.... _.. _--- ------_ ....

5 Jan. 7,1925 19 2.47 -------- ----_ .... _-
11 {~ 68 00 N. }oll Manomet, Plymouth,

MIl88,________________ 37 2.15 -;32,-77"ao 16 'W. 0 1.00 '--26.'35
6 Feb. 7,1925 18 0.87 132. 62 26.21

36 0.80 132.79 26.30
0 1.10 _.._- ...... _- --------

7 Feb. 2&, 1925 19 1.43 ------- .. --------
36 1.40 -;32.-60- ·--26~i2

10,1925
0 2;jl()

S Mar. 17 1. 63 132. 61 26.11
33 2.17 132.52 26.00
0 4.10 131.18 24.77

11 Apr. 8, 1926 20 4. 59 -;32,-20-

~I
2.46 ·--25:76
5.60 131.60 24. 93

12 Apr. 23, 1925 5.M -;3i:6O- ---Z5~ii64.87
1From hydrometer reading.
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TABLE' 17.-" FiaJl, Hawk'~Btatiom in Massachu8Nu al1,a Ipswich Bays, Dec;embtt, 19S4, to J.une,
1916--Continued

Sta·,
tlon Position General locality Cruise Date

Tem· 'Salin. Den.
Depth ~~. Ity Iity

--1-----1-------------1--1----1--------

10 {~A ~ ~/~,. }ottManomet, Plymouth, M8II. __• •••__• • {

11 {~A ~ :g~. loti Plymouth Harbor'---'---"--'" _.---.-----.

llA {~~ ~ ~~. }._._dO _•• ._ _••_. ••_. __• _

12 {~ ~ ~~. }_.__dO __• __•• •• ._. ._. • _

{42 03 00 ,N. }13 70 84 30 W. 011 Gurnet Polnt •• •• _

13A {~~ ~ ~~. }.~~.ao ._. . .__ ._._

.. (~ 11 ~ 1:'. 10 • G~...""'••-.~-••••••••••••- •••••• j

I From hydrometer reading.

13 _~,mj

14 June 16,1925

1. Dee. 3,1924

2 Dec. 11,1924

3 Dec. 17,1924

4 Dec. 23, 11124

6 Jan. 7,1925

6 Feb. 7, 1926 {

Dec. 3, 1924 {

21' Dec. II. 11124 {

:,:::: 1
6 Jan. 7,1926 1

1 Dec. 3,11124

2 Dec. II. 11124

3 Dec. 17.1924

4 Dec. 23, 1924

6 Jan. 7,1926

6 Feb. 7,l\l21i

7 Feb. 28, 1926

8 Mar. 10,1926

11 Apr. 8,1925

2 :: :::: 1
Dec. IPIl24.

0 11.00 131.76 24.62
17 6.14 131.66 24.116
84 3.119 131.92 26.37
0 14.43 32.16 23.113

10 12. 83 32.23 24. 31
20 6.118 32.81 26.84
38 6.611 32.116 2li.lIlI

0 6,84 -_......- .....
36 6.86 -..-~ ... __ ... ------....

0 6.80 .... - ......... - - ........._--
18 6.82 ------ ..- .....................
36 6.70

0 5.40 .. ..- ..... _-- ---..... _--
18 6.113 ....-....._-- ............... _-
36 6.10 ...._- ...._- --------

0 4.50 -------- ----_.......
18 4.63 ...._----- ---- ..........
36 4.60 ......_---- .....- ...........
0 2.00 ---- ......- .._--- ..--

18 2.00 - ...._---- ....- .....__ ...
35 1.16 ......- ...... _- -_......-....
0 1.10 132.67 26.111

18 1.01 132.117 26.44
36 1.20 132.92 26.39

0 6.61 ~ ........_-- ..--- ........
27 6.40 .....----- .. -_..__......
0 6.110 ---- .._-- .._------

14 6. 42 -------- ............_..
0 6.60 _............... --- ...._--

13 U2 -----_ ...~ ...._--.......
26 6.06 ....-- ........ ...._-----
0 ---4.-63- -_ .._-- .... ...............-

16 ------..- ---- .......-
31 3.50 """-.......- ---- .........

0 2.16 _..--_ .._.. ---- .._--
13 1.67 - ......- ...._- ..--- ........
26 1.66 - ....- ...._- - ....__ .._..

0 6.83 -------- .................
20 6.80 ...-- ......._- .......... _--
0 6. 86 ----.---- --------

17 6.73 .._..-.. --- ....- ...........
34 6.50 .._- ... _--- ----- ...--

0 6.80 .....------ .._-- ........
12 6.83 ......._--_ .. ---- ..---
24 6.06 ......._-- ...- - ..... - ........
0 2.50 --- .. _.. _... - ..- ...........

13 4.M ................ ---- .._....
26 4.50 -------- - ..--........
0 2.00 _.._----- --- ..----

13 1.110 ....- ............ ............_....
25 1.110 ... -- ...._..... -..- .............

0 1.20 132. 81 26.30
lQ 1.10 "32.114 26. 41
82 1.10 133.04 26.50

0 1.21 ......- ........ .._----- ..
15 li3 -------- ....._-_ .........
30 1.21 ...._----- -_.. - ..-_ ..
0 1. 70 ............._- --- ...........

13 1.64 ---_ .._-- --- ......_...
26 1.46 .... - .......-- --------
0 6.40 -------- --- ......_-

12 4.63 .....-- .....-- .........._--
24 3. 81 -------- .._............

0 6.13 ..--- .. - ..- ----_ .._-
18 4.110 -------- - ...-_ .._--
0 6.110 -------- ----_.._..

13 6. 87 ...._----- ------- ..
26 6.80 -- .. _---- ...........--
0 4.60 ---- ..--- -----....-

11 4. til ..--_ ... __ .. --- ......- .....
22 4.20 ................ _._-- _.._-
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TABLE 17,~"Fish Hawk"8tations in Ma88achuseU8and Ip8wich'BaysrDecember', 19B4:, to June,
19f6-Continued

Tem· S linDepth pern. a· Den·
ture Ity IIt1DateCruiseGeneral localityStll-I Positiontlon

--,,------1---------------'1--1-----1------------

';32:43- "'25~ii4
132.47 26.00
132.68 26.07

·;32,'72' "'26.·29
132. lIS ••••••••
132.78 28. 33

';32,'67' "'26~ii5
132. 63 28. 24
132.91 26.33

"ai:ii-- ::::::::
31.7 •••••, ••
31,.7 ••_•••••

131,,85 " 24.411

° 4. 50 •••, ••••••••••••
8 2.66 ••••••••••••••••

16 3.90 ••••••••••••••••

1
°
3

, '2. 15 ••••••••
2. 23 •••••••• _ •••, ••

26 2.06
o -0.10

11 -0.20
22 0.20
o 6.10 •••,_••••••••, ••

10 6. 22 ••••••••••••••••
20 4. 66
o 5.30

10 5. 10
20 4.60
o 8.80

10 8. 84
20 4.69 ';ai:s7" -··ii5~20
o 16. 21 32. 09 23. 70

10 10. 66 32. 38 24. 79
20 7.66 32. 66 25.62

o 4. 82 •••, •••• _•••••••
20 4. 80 _••••••••••••, ••
o 4. 96 •••••••• '."'."

12 4.93 ••••••••••••••••
24 4. 90 •••••••••••••'.'
o 4.26 ••••••••••••••••

10 4.25 •••••••• """"
20 4. 26 •••••••• ,.,'.,••
o 3.50 •••••••••••••,._

12 4. 64 _•••••••••••••••
24 3.00 ••• , ••••••••••••
i8 ~:~,~•..,.....
20 2. 96
o 0.00

12 -,0.50
23 2.03
o 1. 21 •••••••••••••, ••

12 1.21 •••••••••••••, ••
22 1.30
o 2.00

11 1.67
21 1.95

4 I Dec. 23,1924

6 J~n. 7, 1925

Dec. 3, 1924 {

2 Dec. 9, 1924

4 Dec. 23, 1924

7 Feb. 28, 1925

6 Jan. 7,1925

3 Dec. 17,1924

6 Feb. 7, 1926

8 Mar. 10,1926

6 Feb. 7, 1926

11 Apr. 8, 1926

14 June 16, 1925

12 Apr, 23,1925

13 May 20, 1925

, ",

14 {~ g: :::~. }ott.Gr- Hlirbor.~.:.•••••••••._••.••••••_••••.

/

JC! {~, ~~, :::~. }otJ Scltuate.•__••••••__ •••_._••••••••••••• _••__•

17 {~~ ~ M~. }ott Mlnots Llglii•••••••••••••~••••••••••- ••--.-

I Frnm hydrometer reading.

Dec. 3, 1924

2 Dec. 9, 1924

3 Dec. 17, 1924

4 Dec. 23, 1924

6 Jan. 7,1926

6 Feb. 7,1926

11 Apr. 8,19'l1i

12 Apr. 23, 1925

14 June 16, 1926

2 :: :::: ~
3 Dec. 16, 192411

o 5. 62 ••••••••••••••••
24 5. 80 •••••••••••••, ••
o 5. 66 •••••,., ••••••••

12 6.62 •••••••••••••, ••
24 6. 10 •••••••••••••, ••
o 3.80 ••••••••••••••••

13 4. 50 ".'••••••••••••
26 4. 80 ••••••••••••••••
o 4.50 ••••••••••••••••

13 4.54 •••, ••••••••••••
26 4. 50 ••••••••••••••••
o 2.70 •••••••• _••••, ••

10 2.70 •••••••••••••, ••

2lJ ~;,g 'i32~M' ·'·26.'i4
12 -0. 10 132.92 26.46
'24 O. 50' I 32.95 ~ 46
o 6.U6· ••••••••••••••••

16 4.93 •••, ••••••••••••

ag ~~ ';ai:M' 24.87
12 6. 10 1 31. 62 25. 02
24 4.68 131.66 26.11
o 15.17 32.09 23.70

10 16. 14 32. 09 23. 72
26 6. 76 32. 66 26. 62

o 6. 83 .••••••••••••"•••
38 6.90 •••, •••••••••,_.
o 6.50 "."." ••••••••

18 6. 42 ••••••••••••••••
36 6. 50 •••, ••••••••••••
o 5. 16 ••••••••••••••••

16 6.34 •••••••••••••, ••
32 5. 20 _ ••••••••••_•••
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TABLI!l 17.--" Fish Hawk" stations in Ma8saehU86Us'andlpswich Ba'Y8.Decem.~er. 19B4,tQ JUM.
1~5~C()Dtinued

Sta
tIon Po,ltion General locality CmIse

Tem
Depth pera·

ture
Salin· Den-

ItY' sitt

--I·..,--~---I---------------I--I-----I------------
0 4.90

:::~::::I::::::::4 Dec. 22,1~ 19 4.63
85 4.50

·iii~oo --'24,'950 5.60

• 12 Apr. 23,1925 17 11.13 131.70 211.09

{g 18 15 N. }OlfM;Inots l.Ight___________•••_________________ 35 4.60 131.60 25.02
17 0 8. 70 131.60 24.58

44 oow. 13 May 20,1925 16 11.00 131.96 25.30
32 .3.68 182.20 25.46
0 15.00 32.23 23.86

14 lune 16, 1926 10 14.32 32.16 23.94
20 7.27 32.66 25.66
87 4.66 32.96 26.11

0 6.40 ......----- - ...................

)c~...... "' ................ • ...-----------1
8 Dec. 16, 1924 30 6.49 .................. ..................

60 5.45 .................... -....._.........

{42 16 30 N.
0 4.50 ---- ..-..--_........._-

18 70 32 30 W.
4 Dec. 22, 1924 I 32 6.03 ....._- ...._- ----_.._-

64 4.50 ...._-........ --_ ... _..._-
0 3.60 -------- .......- .........-

6 lan. 6.1925 32 3.67 -_.............. ..........._--
63 4.35 ........._--- --~-_ ..

'" 0 2.00 133.01 26.40
6 Feb. 6,1925 34 1.86 133. 08 26.48

68 2.00 -i3:i:i4" -·-26.-ii0 2.00
7 Feb. 24, 1925 36 1.70 132. 51 26.12

70 2.20 133.10 26.45
0 1.90 132.90 26.32

8 Mar. 10,1925 38 1.88 132.91 26.33
76 1.86 133.01 26.41

lSA {g 17 GO N. }____ .do _______•___• ___•__________•__________ •___ 0 6.40 131.86 26.05
30 30 W. 12 Apr. 23, 1926 36 4.00 132. 00 211.38

70 2.88 132, 48 26.92
0 8.16 131.60 24.63

13 May 20, 1925 40 3.71 132.29 26.68
80 3.08 182. 38 26.81
0 16.32 132.33 .._....._....

10 13.88 132.16
---~9414 lune 16, 1926 ' 20 6.11 32.96

40 3.66 33.39 26.57
79 3.23 33.24 26.48

{ 0 3.96 --_.........- -_......._--
}Otl Boston Harbor_________________•____________ {

6 lan. 6,1925 29 3.97 ...- ............. ...........__..
19 {g 32 00 N. 68 4.10 -iii-ii- ---26.-«

38 OOW. { 0 2.60
6 Feb. 6,1925 35 2.06 133.26 26.60

70 2.60 133.18 26.66

{g 44 GO N. }I~wIch 13ay.____.-_._.________•________________ { 0 3.00 131.47 26.07
20 lie 45 W.

9 Mar. 12, 1925 32 2.60 132. 94 26.31
64 2. 70 133.11 26. 42'

}__-d' ----,,---~-------~-----------l
0 3.00 130.71 24:44

9 •____do ._._.__ 21 2.81 133.08 26. 39
41 2.45 133.19 26.50

{'2 46 00 N.' 0 3.80 ---- ....._.. -_....._- ....
21 70 40 OOW 10 Mar. 26, 1925 32 2.71 ---- .._..- ...................-

64 2.82 -i2S:76" ---22:760 4.90
11 Apr. 7-8, 1925 20 2.62 -iii:iiO- ---26.-3839 2. 61

I
0 3.80 132.41 26.77

}____.dO--_____• __________••_--_-----_---:- •____ {
9 Mar. 12, 1926 16 2.46 132.86 26.26

32 {42 47 46 N. 30 2.44 132.94 26.81
70 43 30 W. 0 3.60 -------- ........oo_---

10 l'4ar. 26, 1925 20· 2. 72 --- ...---- ----,~---
39 2.48 ...-...----- ..........._--

~:.d7::=j
0 3.70 - ......_..._-- .........._--

{42."9 30 N. }___._do--,_---.--------._-________________________ {
10 40 ......._... _-- -................ -.........._--

as 79 2.89 :::::::f:::::70 40 oow. 0 4.60

.
11 37 2.43

75 2. 48 _...__ oo_ .........___......

I From hydroJDetetreadinl. I These water samples probably were transposed.
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TABLE 17.-" Fish Hawk" statiom in Ma8Bachu8ett8 and Ip8wiilh.Ba:ys, Deumber,19B4, to ItJ.ifl,e,
19B5;..;...contiDued .

Sta-
Tem· ,Salin· DllII'o

tlon Position GenerallocaUtY Cruise .Date Depth pera. . Ity sityture
---------

4 ,
" {e2 60 30 N. }IPSWICh B~y_____. ____________..__•____•________

0 3.60 ............ - ... .. -_....... -_..
24 70. 43 30 W.

10 Mar. 26, 192.~ 16 2.73 ..._- .. _- ... .. .................
33 2. 67 ........-.-.. - ...._..- .....

0 3.60 131.47 26.04

}._••do. _ •••••_ ••••••_ •••••••••_ •••••••••••••! 9 Mar. 12, 1920 26 2.40 132.47 26.16
49 2.44 133.02 26.39

{g 62' 00 N.
0 3.80 ................ ...................

26 40 00 W.
10 Mar. 26, 1926 38 2.63 -------- -.,. ..........--

76 2.90 - ...... - .... .. - .......- .......
0 4.76 .. _---- .... - ... _---- ...

11 Apr. 7-8, 1926 33 2. 87 .._------ - ......----
66 2. 78 -_............... ---....---

0 3.70 131.03 24.68

}__, ..do_,•. _....___________, ______________________ {
9 Mar. 12, 1926 I 17 2. 36 132.81 26.22

26 {~
63 30 N. 33 2.40 132. 94 26. 32
43 00 W. Mar. 26. 1926:.'

0 3.40· ............--- ....- ....- .....
10 12 3.27 ..... - ........ _- - ..........- .....

24 2. 64 ......._-- ..... ............-....

{g 64 30 N. }___.cdO___•_____________ •__._._________________. _.___do _______ { 0 3.35 ............._- -- ... _--_ ..
27 40 00 W.

10 38 2.63 --........_- ~-- ..-........
11 76 2.85 -------- .................

0 3.10 132.10 25.59

} ._•.d•••••_ .•••••_ .•••••••••.••_ •••••_ ••! 9 Mar. 12, 1926 22 2.60 132.70 26.10
43 2.60 133.21 26.52

{~ 66 OON;
0 3.60 --00____- ..................

28 , 41 46 W.
10 Mar. 25, 11125 18 2. 83 ......- .........- .._.._--- ..

37 2.59
0 4.20 "i29.-02- ---2rii4

11 Apr. 7-8, 1926 26 2.117 -i33.-i5- '--26~.761 .2.61

0 4.55 --- ... -- ..- -_.....-_.....
11 Apr. 8,1926 20 2.83 - ....._.._-- ....._.....- .....

39 2. 81 -iji:ij- ---2r720 4.20
12 Apr. 22,1925 22 4.23

-ij2~OO- ---25~47
.~ {g 38 00 N. }Otl Thatcher's Island•••__•••••"•••••••••• __•___ 44 3.66

33 30 W. 0 7.10 131.44
13 May 21,1925 32 3.38 '32.M

64 3. 21 '32.42 ---2i-ig

{
0 12.91 32.09

14 lune 17,11125 10 12.24 32.09 24.30
20 11.87 32.09 24.37
48 5.1.9 3~88 26.00

1

0 4.30 --- ........ _. -_.- ............
11 Apr. 8, 11125 42 3.13 _...- ............ -----_...-

84 3.1.1 -isr7g" ---26.-26
Apr. 22, 1u2~

0 4.00
12 4() 3.42 132. 38 26- 76

30 {~
38 00 N. I~Olling of Cape Ann____._••__.....______~________ 80 2.92 132. 82 26.17
26 OOW. 0 9.40 131.11 24.05

13 May 22, 11125 25 3.51 132.21 26. 65

j
60 3.30 132.21 25. 66
0 13.33 32.38 24.31

lune 17. 11126
10 12.08 32;66 24. 78

14 20 6.39 32.95 25. 91
40 4.23 33.24 26.38
75 4.04 33.24 26.40

0 4.05 132.02 24.45
11 Apr. 7, 1926 67 2.86 -ij2.·59- '--26~OO112 2.00

0 4.40 131;30 24.83

}On line Cape Ann-cape COd ___•___ •__~_______•
12 Apr. 22. 1925 42 2.63 13~.47 26.92

31 {~
30 00 N. 84 2.70 132.81 26.24
20 00 W. 0 9.40 131.27 24.17

13 May 21,1925 81 3.12
-ij2~5g- ---25~98162 3.10

0 12.94 32.66 24.61
10 9.11 32. 74 25.35

14 lune 17, 1926 20 6.46 33.10 26.14
40 4.00 33.17 26.35
94 3.47 33.24 26.4Q

1. From hydrometer reading. •Probably.tr~posed.
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TABLE 17.~HFish Hawk" stations in Ma3aachu36U4'G~ Iptwich., Ba'!llf,. December, 19B;4, to June,
19B5-Continued

Bta·

I
Tem· Salin. peD

tlOD Position Generallocalliy Cruise Date Depth Pera· Ity sitytore
---------

{ 0 4.40 .... -_ ......_- ......._..........

L 11 Apr. 7.~~ 30 3.33 ............... '..
~- .......-..-

60 2.72 'iiji:47' "'24~9i0 4.30
0 I . 12 Apr. 22,1~ 25 4.11 '31.66' 25.16

32 {~
23 00 N. }MldWay between Cape Cod and Cape ADD••••• /lO 8.00 132.41 25.84
15 00 W. 0 9.20 '31.66 24.50

13 May 21,1~ 35 3.40 132. i1 25.77
70 3.09 132.56 25.95
0 12. 43 32.52 24.61

14 June 17,1~
10 9.62 32.59 25.16
2Q 4.56 33.39 26.47
/lO 3.97 33.17 26.53
0 4.60 131.91 25.00

11 Apr. 7,1~ 40 3.69
'i33~i8' "'26~i680 2. 91

0 4.40 132.00 25.39
12 Apr. 22, 1925 32 4.18 132. 57 25.87

33 {~
15 OON. }North or Cape Cod... 64 3.06 132.65 26.01
10 OOW. _.. - ---- -------- ---- ---_ .....-.. 0 8.30 ' 131.74 24.68. 13 May 21,1925 25 5.04 '32. 26 25.54

/lO 3.28 132. 52 25.91
"

{
0 12.94 32.59 24. 56

14 JUDe 17,1925 10 11.81 32.45 24.65
20 5.20 33.17 26.22
50 4.09 33,17 26.34

j
0 4.40 132. 01 25.39

11 Apr. ,7,1925 22 2.,94
'i32~68' "'26~O644 3.12

0 4. /lO 131.86 25.26

OO'N.
12 Apr. 22,1~ 25 4.02 132. 01 25.44

34 e2 08 }Off Cape Cod •••••••••••••_••••••••• ,,,_,,,,,_, 50 3.48 132. 91 26.22
70 06 00 W.

j
0 9.00 131. 59 24.48

13 May 21,1~ 28 4.30 132. 29 25.62
56 3.31 132.36 25. 77
0 12,11 32.59 24.72

14 Jnne 17,1925 10 11.06 32. 38 24.711
20 5.56 33.03 26.06
56 3.91 33.10 26.29

I
0 4.40 1,31.26 24.81

12 Apr. 21,1925 22 4.23 131.66 25.14
44 3.66 131 86 25.34

e2 34 30 N. lOft Eastern Point, Gloucester•••_..._.......c•••
0 8.00 131. 47 24.54

35 70 38 OO,W'. 13 May. 22, 1925 112 3.78 '32.05 25.48
44 3.31 132.74 26.06

l
0 13.16 32.09 24.13

14 June 117,li125 10 12.72 32.16 24.27
20 12.03 32. 30 24.50
40 6.14 32.66 24.70

I
0 5.20 '31. /lO 25.06

12 Apr. 23,1925 22 4.83 131.70 25.12
44 3.95 131.70 25.15

}North'slde at M8SS8ChusettsBay, off Bakers
,0 6.115 1'31.87 24.99

36 {42 30 15 N. 13 May 22,1~ 23 3.99 132.51 25.78
70 43 15 W. Island. 46 3.72 132.47 25.82

{
0 13.53 32.23 24.16

14 Jnne 17,1925 10 12.16 '32.38 24.54
20 12.06 32. 66 24. 81
44 4.61 32.88 26.!!6

April 23,1925
0 4.20 131.,69 25.ts

12 19 4.83 1'31.75 25.16
38 4.60 132. 00 25.38

{42 28 OON. }Off Marblehead_•••••____._.~~ __"'..._ ••.;..__•••• f
0 8.72 131.71 24.60

37 70 48 00 W. 13 May22,:I~ l!Il 4.39 -_ ................ .......- .........
39 8.69
0 12.16 32.38 '''24~66

14 :rUDe 17,1~ 10 10.24 32.45 24.94
20 9.08 32.66 25.30
42 5.30 32.88 25.98
0 6.00 131.47 24.79

)00 N"'''''--------- -----------------------1
12 April23,l~ 13 4.57 '31.40 24.llO

26 4.75 132.09 25.30

38 {~
24 15 N. 0 9. '25 131.35 24.24

62 15 W. 13 May 22,1925 15 4.33 132. 02 25.41
30 3.86
0 12.7B ~'ij2::i6' --'2i~27

14 June 17,1925 10 9.75 32.52 25.08
20 8. 93 32.52 25.22
28 6.92 32.81 25.85

I From hydrometer reading.
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Date Latitude Longitude General loeallty Depth Temper.
ature

0 " ,
" 4mlles northeast (IllN.) from Cape Ann whistling buoy••_. ________ ._.___ { 0 6.150Apr. 17 42 41 30 70 28 30>

48 2.00

18 43 40 00 69 47 00 At Sell11ln tsland whlstllnl buoy____.~:- ••--••••-.-••••- .___ ._••_._. _____ • { 0 4.40
29 2.40

7 miles otI Great DuoIl: Island, oft Mountain Desert Island••••_••••___•••• \

0 3.10
18 3.05

19 4404 00 68 08 00 37 2.98
55 2.80
91 2.87

Platts Bank._____ •••_•••••••••_••_••_••__ ••••_••••_••___•••______••_____•. \

0 10.00
18 5.80

June 4 43 08 00 69 40 00 36 4.150
55 4.20
73 4.10

7 41 42 00 69 43 00 6 ml1es east of Chatham.__•••• ____ ._•• __••••••••••••••_._••••••_••••••"__w { 0 12.70
42 6.54

7 <l1 25 45 69 42 00 1 mile south·southeast from Round Shoal whlstllnl buoy.___ •••____• __•___ { 0 8.30
29 8.36

11 41 28 30 69 3<l 00 7 miles east from Round Shoal whistling buoy••••••_••____ ••__ •__• ___••••• { 0 11.60
37 6.34

July 9 44 10 15 68 16 30 1 mile west from Little Duck Island, Me••••••_••__ •_____ •__••____• ______ { 0 8.80
29 7.85

13 44 20 <IS 67 56 30 3~ miles west from Petit Manan Lilhthouse____••••___ •__• __ ••_. ___,____• { 0 10.150
?IT 7.76

15 44 13 15 68 14 80 2~ miles north·northeast from Little Duck Island••_____._ ••___•______ ."._ { 0 11.00
21 8.70

18 ~ mile northeast from White Is1end, Me._•••_•••••••••__ •______ •••_._". __ { 0 13.80-_....--_.. _.....- ---- .. ~.------ 42 6.72

Platts Bank___•__••••••••_.__ •___•••_.__._••• _••••_._••••_•••••_._•••_••-- {
0 18.80

20 .43 {Ill 30 69 40 30 37 7.00
80 4.43

22 43 35 00 70 07 00 Cod Ledges (oft Portland, Me.) •••__•••••__".~.~_•••••••••"~••••_•••••••_. { 0 14.40
20 8.52

23 43 07 <IS ,70 ,25 40 Between BQOne Island Ligbthouse and whistling buoy___••__•••••••,_••__ 44 5.43

~ mile northeest from Little Duck Island._•••••••••••_._••••••••••••••••_ {
0 11.10

Aug. 7 44 11 15 68 14 25 9 9.10
27 8.96

Round Shoal whistling buoy••••••••••_•••••__• ___••_•••••••_••••••• __••_. {
0 11.60

20 41 27 00 69 4300 13 11.36
22 11.20

1 mlle.east from Round ShOll! whistling buoy••••• ___••_•••••••••••••••__• {
0 11.60

21 41 27 00 69 41 15 9 11.58
20 11.60

'. 2 mll~ east·northeast from Round Shoal whistllug buoy_•••_••_••••••••_. {
0 11.60

21 41 28 20 69 40 20 15 11.150
26 11.70

21 41 25 30 69 41 20 l~mUes south·southeast from Round Shoel whistling buoy............... {' 0 ~30
2<l 13.20

23 <l1 21 00 :69 42 50 1,mile northeast from Rose and Crown buoy.__••••••••••• ___••••••••••••• { 0 16. 40
22 15. 56

21 41 25 80 69 .42 20 1 mile south of Round Shoe! buoy••___ •__._.____._._._._._•••• ____ •___• __• { 0 15.00
26 13.18

23 07 69 42 45 Greet Rip whistling buoy, MBS8••__ ••_. _____• _____•____•_____________•___ { 0 14. 10n 15 22 14. 42

•••••do. _.._••~__~••----------.------- •_____• _____ ._•• ____________ •__• ___ •__• {
0 13.80

24 41 07 15 69 42 45. 13 14.22
24 14. 25

24 41 08 00 69 37 00' 4 miles east from Greet Rip whistling buoy•••___•__________._.___>____ •••_,{ 0 13.80
16 14. 06
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Date Latitude Longitude General locality

14.40

16.60
12.06
7.07

16.60
8.68
6.96

1ll.20
9.34
6.14
6.90

14.70
4.90
6.00

13. 30
10.20
9.72

16.60
7.38

11.10
10.23

10.30
10.80
10.10

i:':l
10.16

9.30
9026
$.60
7.96

9.80
9.86
9.08
8. 76
8. 72

10.80
9.72
11.42

12. 20
12. 70
12. 78

11.60
12.00
12.00

11.60
11.86
13.64

lQ.60
8.118

10.80
9.26
11.16

10.30
8. 74
8. 74

10.80
9.«
9.38

13.30
11.90
11.86

22

o
18
36

o
27
61

o
61

o
18

o
18
33

o
18
42

o
18
37
80

o
18
37
66
91

o
18
49

o
13
26

o
13
24

o
13
26

o
31

o
9

Z1

If
18
37

o
11
22

o
16
33

Between Boone Island Lighthouse and whistling ~Oy_._._._._~. •__• {'

I
~ lillie north of Little Duck Island, Me -----._••~------------1

, .'

2~:mnesnortheast of Little Duck Island, Me. : ~{

1~ ~lIes west 01 Petit Manan Llghthouse •__ , • • :_~ i{

Mount Desert Rock .. • • ~__" "_....__... {

. '\Of!' Mount Desert Rock .~ • __•• ". .""_

3 43 07 00, 6937 30 Platts Bank. ~------------{ ~!

I 0
Between Platts Bank and Portland, Me ·------••-----C-iiiii- {

1~ mUes east-southeast from White Island, Me • • { 2g
31

8 43 18 30 69 40 00

4 -----... ~----- ..--..----_._-

6 43 07 46 70 26 46

9 « 11 16 88 16 00

10 44 13 16 '88 " 13 16

14 « 21 30 ~.64 00

Of! Swans Island whistling buoy, Me •__• __• ~_. ••••_"__..:_~ {

2 mUes, northeast of Rose and Crown buoy_._._' ._'_".}.~•• " ,_. {

1~ miles south of Round Shoa :buoy • •• - ------------ {

6 mHes southeast of Round Shoal buoy • • ._. {

~ mUe northeaStrtorir DrllIilLedge buoy, Mount'D_rL ..:•• {

2~ miles northeast !rem Little Duck Island • • {

16 44 09 30 68 12 00 2 miles southeast from Little Duck I~and • • . __. {

22 41 26 30, 69 42 30 Round Shoal whistling buoy 1 mile south _•••_•• • __•__• __._--~."__._ {

Z1 41 17 46 71 00 00 Vineyard Sound whistling bUOy ------ ,{

16 43 Ml 00 88 08 30
I,,'

16 « 04 00 '68 07 00

16 44 06 00 ,68 26 30

OCt. 1 41 21 46 69 42 00

41 26 00 69,42 00

1 41 24 00 611 37 00

14 44 09 00 88 18 00

16 44 12 60 68 13 00

"AUC. 24 41 10 00 69 40 00 Oft Great Rlp ••__._._.__•••••• ••_•• • __

26 42 1800 70 19 30 8tellwagen Bank :~__ ~__•. . • • ••_. ••__ {

Sept. 2 42 47 00 70 19 00 Northwest prong"of leftreys ~1Il~-------.---------.-----.-.----__._. {
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TABLI!l18.-Temperature8 taken from the "Halcyon" in.19S5, 8tatio~ not~mbered-C<lntinued

00
8
2

30
o

Date Latitude Longitude General locality Depth Tempera
t~

°
, " 0 , 11

21 miles east of Block Island••~•••••• ~•••••••••••.••••••••••• ~ •••••.••••••• {
0 13.

27 41 11 00 71 28 00 11 11.1
22 11.7

28 41 11 40 70 51 15 )1 mile west of No Mans Land gas and whl$tlllli bUoy••••••~••.••••••••" {
0 13.

18 12.1

TABLE 19.-"Albatro88 II" 8tation8, 19B8

6
9

93
1

88

03

Station Date , Position General locality Depth Temper,,· Salinity Densityture l

--- ---------
0 ,

}Oft Gloucester••••..•••"•.••••••••••••••••~••••••••••••••••l 0 18.00 31.89 22.

{42 30 N.
20 9.30 32. 60 25.2

I.102OO Aug. 11 70 17 W.
40 6.80 32. 82 25.

100 4.75 32.83 26.01
180 4. 72 32.86 26.

jom..«c... Cod••••- ' ••••••••••••••~•.••••••••.••···1
0 19.40 ""32:SS. ""'25:3'20 9.65

20201 Aug. 12 {42 12 N. 40 4.71 33.05 26.1
69 13 W. 100 3.70 33.37 26.55

150 4. 57 ""33:94' ·····26:SS190 6.00

}Northwest edge of Georges Bank•••••••••••••••••••••••• {

0 15.00 32.59 24.24

20202 •••do •••• {M 48 N. 15 12.25 32.93 24.96
lOW. 35 10.60 32.97 25.28

55 7.45 --- ......_....... --- .........._...-

}North edge of Georges Bank.. •••••••••••••~ •••~ ••••.••.•. {

0 14.70

} 32.70

r""'"20203 Aug. 13 e2 06 N. 20 11.00 to ... _------ ...
67 18 W. 40 10.30

60 8.30 32.98

}Northeast edge of Georges Bank•••..•••••••••••••••.••••• {
0 17.77 32.45 23.39

:10204 •••do •••• {~
fY7 N. 20 10.95 32.84 25.12
40 W. 40 7.80 3291 25.68

70 6.30 33.04 25.99

}East end of Georges Bank•••••••••••.•.••.••.••••••••••• {
0 17.20 32.59 23.66

20205 Aug. 14 {~
51 N. 20 12.02 32.78 24.88
18 W. 40 8.90 32.93 25.53

60 8.80 32. 96 25.57

}Northeast part of Georges Bank••••••••••••••••••••••••• {

0 16.94 32.57 23.69

20206 Aug. 15 {~
58 N. 20 11.30 32.68 24.94
26 W. 40 7.60 33,04 25.81

60 6.10 33.fY7 26.03

}East end of Georges Bank•••••••_..... _•.••••••••••••••• {
0 15.50 32. 60 24.03

20207 Aug. 17 e1 53 N. 20 14. 70 32.66 24.25
66 22 W. 40 10. 05 32.95 25.36

70 7.95 33.06 25.78

}••••dO._••••••••: ••.•••••••••••••••••••••••••••••••••••• {
0 15.83 32.60 24.11

20203 Aug. 18 {~
46 N. 20 11.80 32.82 24. 95
26 W. 40 10. 00 32.89 25.32

60 9.10 32.94 25.51

jaou.....""«......"""«.......""'..•...•..• (

0 16.60 32.54 23.7.
20 16.70 32. 54 23.72

~ Aug. 19 {~ 28 N. 40 13. 10 32.80 24.69
05 W. 100 5.70 33.83 26. 69

200 6.60 34.79 27.33
300 6.40 34.86 27.41

}BBSln. oltinll' of Mount Desert•••••••~...................l 0 16.60 32. 73 23.88

{~
11 N. 20 15.90 32.78 24.08

20210 Aug. 20 41 W. 40 6.60 33.08 24.98
100 4.50 33.57 26.62
200 5.80 34.15 26.93

I~Near M~uilt DesertR6ck••••••••••••••_••••.••••• ___•.. ·{

0 14.17 ""32.'00'
{:: 5ON. 20 12.15 25.00

20211 ••..do •••• 33 W. 40 9.20 33.06 26. 59
100 5.60
150 6.05 ·..·34:is· "'--2ii:00

I Probable error ±0.1°.




